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N 1945 three verified cases of spinal arach- 
noiditis and paralysis following spinal an- 
esthesia were reported (44) from the 
Neurological Service of Bellevue Hospi- 

tal. An attempt was made at that time to 
bring these and other sequelae to the attention 
of surgeons and anesthetists. The incidence 
of these sequelae has not diminished. Un- 
fortunately, it is not generally known, and 
still less widely accepted, that spinal anes- 
thesia may result in temporary or permanent 
neurological complications: paralyses or con- 
tinuing nerve root pain: 

Since Pitkin introduced his so called “‘con- 
trollable’’ spinal anesthesia in 1928, this meth- 
od of anesthesia has come to be almost a rou- 
tine procedure for many surgeons and some 
hospitals, sometimes without adequate con- 
sideration of the patient, the character of the 
surgery, and certainly with little conscious 
regard for possible complications. In 1933, 
Foss and Schwalm wrote, “Spinal anesthesia 
can be used ... in operations below the dia- 
phragm with far greater safety than most sur- 
geons at present seem to believe.” In 1947, 
Ericsson provided the prevailing opinion: “‘Spi- 
nal anesthesia appears in increasing degree 
to have few or no contraindications.” 

The literature contains many contradictory 
reports concerning the incidence of complica- 


From the Neurological Service of Bellevue Hospital, Cornell 
University. 
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tions. Orth (1925), Babcock (1928), Pitkin 
(1929), Foss and Schwalm (1933), Forgue 
(1934), Sebrechts (1934), Emmet (1935), and 
Lundy (1942) deny that spinal anesthesia 
properly performed could result in any com- 
plications. 

On the other hand, Urban mentioned com- 
plications as early as igo7, and Kaiser re- 
ported further after-effects in 1921. Linde- 
mulder (1932) wrote, ‘“‘It must be recognized 
that there may be certain definite residuals 
after spinal anesthesia.” Jarmen (1934) gives 
an incidence of paralysis of 0.01 per cent; 
Hyslop (1933) reports an incidence of central 
nervous system sequelae as 0.5 per cent; 
Nicholson and Eversole (1946) found 0.024 
per cent of neurological complications at the 
Lahey Clinic; and Schildt (1947) reports an 
incidence of complications as 0.01 per cent. 
Minnit and Gillies write, ‘“To say that one has 
not seen these complications is only half an 
answer, because one has probably not looked 
for them.” 

These neurological complications have been 
discussed in numerous reports in the litera- 
ture. They may occur immediately in asso- 
ciation with the spinal anesthesia or after an 
interval of time when they are not recognized 
as being associated with the spinal anesthetic. 
At the Swedish Central Hospital in Orebro, 
the complications were considered to be rare 
until Gunnar Thorsen made his compre- 
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hensive study in 1947 and now “this point of 
view is changed.” Thorsen states, ‘They are 
not rare and not negligible.” Schildt adds, 
‘From the use of any of the present-day spinal 
anesthetics there may follow serious nervous 
symptoms which depend upon (probable 
chemotoxic) injuries of the spinal cord or its 
membranes.” Madan (1944) writes, ‘““There is 
still a lack of perfect controllability and safety 
and there is a lack of thorough knowledge.” 
Spinal anesthesia was first produced in 1885 
by Corning in man and dogs. Fourteen years 
later Bier introduced spinal anesthesia with 
cocaine for clinical surgery. However, cocaine 
was too toxic and its use was discontinued. In 
1903 Fournier developed stovaine, and in 1904 
Einhorn produced novocain. Since then, nu- 
merous other derivatives or combinations have 
been prepared. All are toxic in varying degree. 
Animal experiments carried out by Van 
Lier (1907), Wossidlo (1908), Spielmeyer 
(1908), Klose and Vogt (1909), Davis, Haven, 
Given, and Emmet (1931), Lundy, Essex, 
and Kernohan (1933), and Macdonald and 
Watkins (1937) resulted in agreement that the 
etiological toxic agent is the anesthetic sub- 
stance, though there is disagreement as to the 
specific mode of action. The injuries are lo- 
cated in the spinal cord most marked near the 
site of injection; the nerve roots and spinal 
ganglia are often spared. There are: (1) con- 
stant but varying degrees of meningeal reac- 
tion with cellular proliferation and infiltration 
which may progress to cicatrization; (2) 
changes in the ganglion cells of the gray 
matter with “swelling, rounding, chromatoly- 
sis, achromatosis, and disappearance of cell 
fibrils”; (3) swelling and fragmentation of the 
axis cylinders of the nerve roots, especially in 
the posterior and lateral columns together with 
degenerative changes in the fiber tracts of the 
spinal cord, most marked below the lower 
dorsal segments of the cord; (4) peripheral 
degeneration of the myelin sheath of the spinal 
cord. The pathological changes seen in these 
animal experiments are the same as those seen 
at operation or post mortem in patients who 
have had complications after spinal anesthesia. 
In 1927, Franke reported a case with marked 
leg weakness, sensory disturbance, ‘and diffi- 
culties with micturition and defecation after 
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spinal anesthesia with novocain. The patient 
died of pneumonia on the sixth postoperative 
day. Postmortem examination revealed swel- 
ling of 2 inches of the lumbar region of the 
cord, with a somewhat softer area above. 
Hemorrhages were found up to the medulla. 
Microscopic examination detected hemorrhage 
and damage of the myelin sheaths. Linde- 
mulder (1932) described inflammatory changes 
in the leptomeninges and brain substance in 2 
patients who died soon after spinal anesthesia. 
Brock, Bell, and Davison (1936) found in a 
patient with total flaccid paralysis of both 
legs produced by spinal anesthesia: ‘‘extensive 
destruction of the myelin sheath, axis cylin- 
ders and glia, mostly at the periphery of the 
cord and at the zones of entrance of the pos- 
terior roots. The ganglion cells of the anterior 
and lateral horns were also slightly involved.” 
Kamman and Baker (1943), with a similar 
clinical result immediately after spinal anes- 
thesia, found an adhesive leptomeningitis of 
the middle and lower thoracic segments of the 
spinal cord. In some areas the pia-arachnoid 
was hyalinized. In this area of the cord, the 
posterior columns were replaced by a large 
area of softening. The remaining white and 
gray matter was severely damaged. Demyel- 
inization was prevalent in the lateral and 
posterior columns in and below the lower 
thoracic segments. Ferguson and Watkins 
(1937), in autopsies on 3 cases of cauda equina 
syndrome, found on cord sections ‘“‘some in- 
creased hyaline changes in the vessel walls and 
in addition some marginal pallor of the cord in 
the sacral region, but no other definite changes. 
Marchi sections were negative. Sacral nerves 
showed fine vacuolation and evidence of re- 
cent degeneration.” Critchley (1937) de- 
scribed a case of spinal cord softening following 
spinal anesthesia. A week after the adminis- 
tration of 2 cubic centimeters of spinocaine 
in the third lumbar interspace his patient 
developed back pain. One month later there 
occurred motor and sensory paralyses. On 
pathological examination there was massive 
softening of the spinal cord, maximal at the 
level of the upper lumbar enlargement. The 
veins in the affected areas showed endophlebi- 
tis or thrombosis, while arteries showed signs 
of acute necrosis or “necrotizing arteritis.” 
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Except for Sebrechts, there is general agree- 
ment that bilateral headache, localized es- 
pecially to the forehead and behind the eyes, 
occurs following both simple lumbar puncture 
and spinal anesthesia. Some authors claim the 
incidence is about the same in both, while 
others believe the incidence is greater after 
spinal anesthesia. In addition, there is “greater 
liability to a severe and protracted course (of 
headache) and to occasional development of 
complicating features (80) after spinal anes- 
thesia. The frequency of these varies con- 
siderably. Koster and Weintraub (1930) re- 
port 1o per cent of 6,000 cases. Ashworth 
(1933) found it in 4.9 per cent of 184 cases. 
Falk (1931) reported an incidence of 6 per 
cent. Hingson, Ferguson, and Palmer (1943) 
reported an incidence of 1 per cent of 5,150 
patients. Thorsen (1947) in a compilation of 
Over 50,000 cases cites the frequency as ap- 
proximately 18 per cent. The etiology must 
be primarily related to the mechanics of lum- 
bar puncture plus the additional effect of the 
anesthetic agent. The primary cause in most 
cases seems to be a leakage of cerebrospinal 
fluid with possible alteration of the spinal 
fluid dynamics. Approximately 80 per cent of 
patients with headache after spinal anesthesia 
have lowered spinal fluid tension. This is 
rather more common in women. Also, there 
is a statistical difference in age groups, head- 
ache being more common before the ages of 40 
to 50. In approximately 60 per cent of the pa- 
tients with headache, there is the added com- 
plaint of dizziness. In a small number of 
cases this symptom occurs alone. 

Aseptic, purulent, and chronic adhesive men- 
ingitis have been reported to occur after spinal 
anesthesia. Aseptic meningitis is character- 
ized by fever, stiff neck, headache, and the 
presence of a Kernig sign. Spinal fluid exam- 
ination shows an increased number of cells, 
but normal sugar and no organisms. This 
clinical picture is seen to begin almost im- 
mediately or within 60 hours postoperatively. 
Such meningeal reaction is usually mild and 
transient, though stupor and delirium may oc- 
cur. The increased number of cells rapidly 
returns to normal and the spinal fluid protein 
also returns to normal if it had been elevated. 
A total of 49 cases has been reported to date, 


and Orkin in a summary of 45,966 cases of 
spinal anesthesia by 20 authors gives an inci- 
dence of 0.26 per cent. 

A considerable number of cases of purulent 
meningitis have been described following spinal 
anesthesia. It is said to occur in a proportion 
of approximately 1 case to every 800 spinal 
anesthesias (71). Meningococci were impli- 
cated in 2 cases, pyocyaneus in 4 cases, strepto- 
cocci in 5 cases, tubercle bacilli in 2 cases, 
and spore-bearing rods and coli have also been 
responsible (71). This complication was fa- 
tal in each case until the appearance of anti- 
biotic drugs. Though it was not the direct re- 
sult of the anesthetic agent, it did occur as a 
complication of the procedure. 

However, severe progressive complications 
are sometimes seen as the result of the already 
described chronic type of leptomeningitis with 
formation of adhesions and thick cicatricial 
bands. The postmortem findings in the case 
reported by Kamman and Baker have been 
described. Hammes (1943) reported 2 patients 
with a syndrome of a slowly ascending myelitis 
who were found to have a cerebrospinal fluid 
block. Exploratory laminectomy in 1 of these 
cases revealed pachymeningitis. Hewer (1933) 
described a patient, who was found at lami- 
nectomy 9 months after administration of 15 
cubic centimeters of 1:1500 percaine in the 
first lumbar interspace, to have a constrict- 
ing band of adhesive arachnoiditis about the 
lower part of the cord and upper part of the 
cauda equina. Haynes and Smith (1942) re- 
ported the case of a 24 year old man who de- 
veloped the clinical signs of cervical cord 
involvement 4 days after use of a pontocaine 
glucose:solution as a spinal anesthetic. Cervical 
laminectomy 2 months later revealed a cer- 
vical arachnoiditis; some improvement fol- 
lowed lysis of many adhesions. The operative 
findings in 3 cases were described by one (44) 
of us in 1945. Thorsen has found 26 other 
cases in the literature, including Weigeldt’s 
report of a patient who developed flaccid 
paraplegia 3 months after spinal anesthesia. 
Pathological examination revealed intense ad- 
hesions extending caudally from a point 11 
centimeters below the olivary body. 

Even cerebral injuries have been reported in 
association with spinal anesthesia. These cases 
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have been considered to be nonspecific and 
not directly related to the anesthetic agent. 
The vasoconstrictor paralysis which occurs 
through blocking of the anterior nerve roots 
produces a sudden fall of blood pressure and 
diminution of cardiac output. Hingson and 
associates believe this occurs only when the 
level of anesthesia extends above the eighth 
thoracic spinal cord segment. The fall in 
blood pressure is responsible for a cerebral 
anoxia. This is sometimes further increased by 
impaired respiration and may lead to changes 
in consciousness, personality, hemiplegia, hem- 
iparesis, convulsive disorders, and like con- 
ditions. 

Several authors have reported convulsive dis- 
orders with or without hemiparesis occurring 
5 to 15 days after spinal anesthesia. Arnheim 
and Mage (1931) describe 3 cases of hemi- 
plegia which occurred 1 and 3 days after op- 
eration and in which the patient died 3, 7, and 
10 days later. Dickson Wright (1933) in a dis- 
cussion of Ashworth’s paper mentioned 2 cases 
of acute mania after the administration of 8 
cubic centimeters of 1:1000 percaine. Critch- 
ley (1933) thought cerebral angiospasm or a 
small thrombosis due partly to an associated 
vascular disease was responsible for the mental 
confusion and transient hemiplegia occurring 
immediately following spinal anesthesia. Beh- 
rend and Riggs (1940) reported 21 fatal cases 
due to cerebral damage. Pathological findings 
in these cases correspond closely to those 
found in animal anoxia experiments. Belinkoff 
(1945) reported 4 cases with coma developing 
as an acute collapse associated with a sudden 
fall of blood pressure. 

Encephalitis has been described following 
spinal anesthesia. Maclachlan (1931) de- 
scribed the case of a 38 year old woman who 
developed an encephalitis on the fourth post- 
operative day after a hysterectomy for fibroids. 
Brock, Bell, and Davison (1936) also pre- 
sented a similar case of encephalitis. In both 
cases there were permanent residual signs. 
Donovan, Beretevide, and Rechniewoski 
(1928) and Hyslop (1933) described cases of 
meningoencephalitis. Martin (15), in 1937, re- 
ported a case of ascending myelitis following 
spinal anesthesia which eventually progressed 
to affect the brain. 
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The cranial nerves, with the exception of the 
first, ninth, tenth, and eleventh have been re- 
ported involved either singly or infrequently 
in combination following the administration of 
a spinal anesthesia. Ergova (1939) reported 
an incidence of 3.2 per cent for cranial nerve 
involvement in 128 cases. Forgue and Basset 
(1928) estimated the frequency to be up to 
0.5 per cent. Thorsen found an incidence of 
173 cases after 68,179 spinal anesthesias or 
0.25 per cent from the combined reports of 
46 published papers. The frequency in these 
papers varied up to 5 per cent. The usual 
trouble is a paresis of the oculomotor nerves, 
especially the abducens. This sixth nerve is 
affected in over go per cent of all cranial nerve 
paralyses following spinal anesthesia. It is 
unilateral in 75 per cent of the cases, the right 
nerve being more often involved than the left. 
The onset of symptoms usually occurs at the 
end of the first week but varies between the 
third and twenty-first postoperative days; it 
may be preceded by headache, nausea, dizzi- 
ness, stiff neck, photophobia, and finally di- 
plopia. Paralysis of the abducens nerve was 
first reported by Becker and Landow in 1906. 
By 1929, Blatt had collected over 100 cases; 
at the present time, over 500 cases have been 
reported. One-half of the cases improve with- 
in a month and almost every patient recovers 
spontaneously within a few weeks to a few 
months. 

The anterior and posterior roots, the cord, 
as well as the peripheral nerves have been re- 
ported affected by spinal anesthesia. Clinical 
manifestations of irritation or impairment of 
the nervous structures are usually found as 
soon as anesthesia fades. At times, however, 
clinical symptoms are not present until days 
or weeks later. Then there may be motor 
weakness or paralysis with cord involvement. 
The paralysis is at first flaccid and later be- 
comes spastic. Involvement of sensory fibers 
or tracts may be responsible for pain, pares- 
thesia, or a varying degree of loss of sensation. 
Bladder and bowel dysfunction as well as dis- 
turbance of sexual function are not infrequent. 
Hasler (15) (1937) thought interference with 
the nervous mechanism of the bladder leading 
to urinary retention is the most common 
sequel of spinal anesthesia. 
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Lindemulder (1932) believed pain in the ex- 
tremities, especially the legs, due to a radic- 
ulitis was a common sequel to spinal anes- 
thesia and described 3 cases in which the pain 
with muscle tenderness persisted for several 
months. Brock and associates (1936) reported 
a syndrome of lumbar radiculitis beginning 3 
weeks after operation. Jones (1932) had a 
case of sciatic pain lasting 6 months. Critchley 
had a case of a sacral radiculitis occurring 24 
days after spinal anesthesia, and 2 cases of 
radiculomyelitis with evidence of more wide- 
spread involvement of the roots and spinal 
cord. Klein (1924) and Dassen (1931) de- 
scribed cases of myeloradiculitis. Hingson and 
associates (1943) reported 14 cases of de- 
creased or painfully increased sensation of one 
or more nerve trunks. In most cases, pain 
cleared spontaneously but some received thera- 
peutic nerve blocks with repeated novocain 
injections. Nicholson and Eversole (1946) de- 
scribed 3 cases of peroneal neuropathy. Loeser 
(193 3). reported 5 cases of peripheral neuritis, 
occurring 1 to 3 weeks after intrathecal use of 
procaine, characterized by pain and pares- 
thesia radiating along the course of the nerve 
and also involving motor fibers. This condition 
involved the ulnar nerve in 2 cases, radial 
nerve in 1 case, sciatic nerve in 1 case, and the 
lateral cutaneous nerves of the thigh in 1 case. 

In 1937 Ferguson and Watkins reported 14 
cases of cauda equina syndrome which almost 
immediately followed spinal anesthesia with 
heavy duracaine. They could find only 16 
other similar cases in the literature. Charac- 
teristic of this syndrome were: (1) retention 
of urine occurring within 24 hours, lasting for 
1 to 4 weeks and followed by incontinence for 
several weeks; (2) incontinence of feces with 
loss of anal sphincter tone (6 cases improved 
in less than 1 month; 3 cases improved i in 3 
months); (3) impairment of sensation in the 
buttocks and occasionally extending down the 
back of the thigh; (4) impairment of muscle 
strength in the lower extremities; and (5) al- 
teration of the ankle jerk. Since this evalua- 
tion there have been additions. Critchley 
(1937) reported 8 cases, Yaskin and Alpers 
(1945) 2 cases, Aikenhead (1945) 3 cases, and 
there have been individual reports as well. 
White-Morguecho (1939) reported 19 cases of 


slight bladder paresis and of rectal inconti- 
nence in a series of over 3,000 cases. Pierson 
and Tomey (1940) described 1 case of neuro- 
genic dysfunction of the bladder in a 60 year 
old man in which retention was relieved by 
presacral nerve resection after 24 months. 
In some cases cystometric and cystoscopic 
studies were carried out after an interval of 
several months and revealed trabeculated 
hypertonic bladders with residual urine. 

More extensive cord involvement following 
administration of spinal anesthesia has aiso 
been recorded. Devraigne, Suzor, and Laen- 
nec (1927) described a transient quadreplegia. 
Koster and Weintraub (1930), and Brock and 
associates (1936) mention cases of flaccid para- 
plegia occurring immediately after spinal an- 
esthesia. Nonne and Denne (1928) reported a 
case of degenerative myelitis. Yaskin and 
Alpers (1945) had 1 case of primary lateral 
sclerosis syndrome with spastic crural para- 
paresis, and 1 case of incomplete thoracic 
transverse myelitis. Smith (1933) added a case 
of complete transverse myelitis occurring at 
the ninth thoracic segment on the seventeenth 
postoperative day. Ashworth (1933) mentions 
the case of a 51 year old man, who had an 
unsatisfactory spinal anesthetic with spino- 
caine, and sustained a complete paralysis of 
the cord below the ninth dorsal segment. 

The incidence of death from spinal anes- 
thesia has been variously reported as (a) 5 in 
120,000 cases (2), (b) none in 250,895 cases 
(5), (c) 3 in 4,010 cases (54), (d) 2 in 5,150 (37). 
Foss and Schwalm (1933) and Lienhoop (1936) 
believed the mortality rate was no greater for 
spinal than for ether anesthesia. 


CasE 1. D. K., a woman physician aged 29 years, 
was delivered on May 15, 1947 of a full term child. 
Because of a recently arrested tubercular infection, 
the delivery was accomplished by cesarean section 
under continuous spinal anesthesia. The anesthetic 
agent was 4% per cent procaine and 34 per cent 
ephedrine; a total of 130 milligrams of procaine was 
administered in 114 hours. The anesthetic was intro- 
duced through the third lumbar interspace and a 
level of anesthesia up to the umbilicus was obtained. 
As the effect of the anesthetic cleared, the patient 
became aware of a low back pain radiating sym- 
metrically into both sacroiliac regions and down 
the posterior aspects of the lower extremities to 
the ankles. The pain gradually eased but did not 
disappear during the next 5 days, at which time she 
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tried to stand and felt the same severe radiating 
pains down both legs. During the next few days the 
pain somewhat subsided so that on the ninth post- 
operative day she was able to get out of bed. At that 
time she further experienced an excruciating throb- 
bing pain in the lower dorsal region which radiated 
upward into the head. This pain was completely re- 
lieved in the recumbent position, but was aggravated 
by sneezing. Subsequent attempts to reproduce this 
pain were unsuccessful. Four weeks after the opera- 
tion, pain was slight and her only restriction on 
movement was an inability to bend forward. 

Six weeks postoperatively she had a sudden ex- 
acerbation of pain on trying to rise from bed, and 
she continued to have excruciating pain during that 
week. In the seventh week she fell to the right when 
she tried to pick something from the floor, and was 
unable to arise except by leaning heavily on her left 
side. The following day she noted weakness in both 
lower extremities. During the next 10 days there was 
a rapid progression of symptoms. She became ataxic 
and felt “fas though she was walking on cushions.” 
She complained of formications of the skin of both 
legs and thighs. There was a numbness of the lower 
portion of the body which corresponded to a definite 
sensory level below the umbilicus for pin prick, tem- 
perature, and touch, as tested by the patient herself. 
Heel-to-knee ataxia was also marked. By the elev- 
enth week there had developed numbness and stiff- 
ness in both ankles and feet; she was able then to 
walk very slowly with the help of a stick. During 
the fourteenth postoperative week, position and 
vibratory sense in both lower extremities was found 
to be absent. 

A general physical examination on August 209, 
1947 showed no significant abnormalities, except as 
later reported on the roentgenogram. There was no 
evidence of any new or active lesion in the lungs. 
Neurological examination showed a moderate weak- 
ness of both lower extremities but no muscle atrophy. 
There was marked heel-to-knee ataxia. Deep tendon 
reflexes were active throughout and equal in all ex- 
tremities. The upper abdominal reflexes were 
markedly diminished. The lower abdominal re- 
flexes were absent. Bilateral Babinski toe signs were 
present. The sensory examination showed a sensory 
defective level at the eleventh dorsal segment, and 
a zone of hyperesthesia at the first lumbar segment 
on the right. 

Roentgenograms of the chest revealed linear densi- 
ties in the upper portions of both lungs with some 
evidence of lateral traction of the mediastinal pleura 
along the cardiac contour. This was attributed to 
the old pneumothorax with a re-expansion of the 
lung. Roentgenograms of the vertebral column had 
no abnormalities. Lumbar punctures were unsuc- 
cessful on 4 separate occasions and a diagnosis of 
adhesive arachnoiditis secondary to spinal anes- 
thesia was made. 

At present this physician has paralysis in both legs. 
Her only improvement has been a slight. return of 
sensation in patchy areas of both lower extremities. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


A course of x-ray therapy was given without benefit. 
Physiotherapy helped considerably by teaching her 
how best to use the remaining musculature. 

Allergic history: The patient had a typical penicillin 
allergic reaction prior to her delivery. A rash de- 
veloped over the area that was painted with mer- 
thiolate during her delivery. A skin test, for sensi- 
tivity to the anesthetic used, was carried out and 
was found to be negative. 

CASE 2. P. P., a man aged 50 years, was admitted 
to Bellevue Hospital on May 3, 1949 with the chief 
complaint of numbness of both feet and nocturia. 
His past medical history revealed a gunshot wound 
in 1922. The bullet passed through the right ear 
and emerged from the left temporomandibular re- 
gion. There occurred then an infection of the right 
mastoid bone which required a right mastoidectomy. 
As a result he has a right peripheral facial paralysis, 
loss of air conduction in the right ear, a hypesthesia 
on the right side of the pharynx, right palatal weak- 
ness, and a marked paresis of the left upper limb. 
He had an operation for a gastric ulcer in 1937 and 
a herniorrhaphy in 1944. Two years later he de- 
veloped a recurrence of gastrointestinal symptoms 
and also noticed that he could no longer have erec- 
tions or ejaculations. On January 9, 1949 he was re- 
admitted to the same hospital for a subtotal gas- 
trectomy. The operation was done under continuous 
spinal anesthesia with the usual strength of procaine 
crystals dissolved in cerebrospinal fluid and injected 
through the interspace between the third and fourth 
lumbar vertebrae. The patient remained in the 
hospital for 2 months before his discharge to a 
convalescent home. 

At the time of his discharge he felt his legs were 
numb, but thought this was due to the long period in 
bed. He was in the convalescent home for a month 
and during that time found his legs were getting 
progressively weaker so that he had to use a cane 
for support. 

General physical examination on admission to 
Bellevue Hospital was entirely within normal limits. 
On neurological examination he was found to have a 
broad based gait and a positive Romberg test. 
There was much weakness of flexion of both thighs 
on theabdomenandat the knee joints. Dorsiflexion of 
the feet was not weak. The deep tendon reflexes were 
overactive but equal. The plantar responses were 
flexor. The abdominal reflexes were equal and 
active. There was a level of reduced perception of 
pain at the groins; observers reported this level at 
the umbilicus bilaterally. Position and vibration 
sense were lost below the iliac crests. 

Roentgenograms of the skull and vertebral column 
were normal. Eight attempts to obtain spinal fluid 
by lumbar puncture were unsuccessful. An unsuc- 
cessful traumatic cisternal puncture produced vomit- 
ing and headache. A laminectomy was performed 
between the twelfth thoracic and third lumbar ver- 
tebrae. The meninges and spinal cord were inspected. 
The pia-arachnoid was thickened, translucent, and 
firmly adherent to the dura. The spinal roots were 
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enmeshed in numerous fibrous adhesions. A small 
amount of fluid escaped at the first incision into the 
subarachnoid space. A fine rubber catheter could 
not be passed beyond 3 inches above and 2 inches be- 
low the operative area; no additional spinal fluid 
could be obtained. We believed there was a diffuse 
arachnoiditis up and down the spinal cord. 

After the operation the patient was able to lift his 
legs off the bed. This was not possible before surgery. 
During the next few days, however, he had increased 
difficulty in voiding and this gradually developed 
into frequency and incontinence of urine. A trans- 
urethral prostatectomy was carried out to reduce the 
residual urine in the bladder. A repeat neurological 
examination a month later confirmed all the previous 
findings 

Allergic history: No history of allergy was ob- 
tained. Skin test for the anesthetic used was 
negative. 

CasE 3. R. R., a woman aged 23 years, was ad- 
mitted to Bellevue Hospital in March 1948 for re- 
habilitation. This patient had been in good health 
before December 1946 when she had a cesarean sec- 
tion under continuous spinal anesthesia with pro- 
caine by the usual method of administration. In 
April, 1947 she noticed a numbness over her abdo- 
men at the level of the umbilicus, and the onset of 
weakness in her right lower limb. During the next 
2 months this weakness progressed and she became 
aware of additional weakness in the left lower limb. 
At the same time she noted a urinary disturbance 
which consisted first of urgency, and later inconti- 
nence of urine. 

She was admitted to hospital for investigation of 
these complaints. A neurological examination then 
revealed her as having a waddling gait with bilateral 
foot drop, more marked on the right. There was 
marked weakness of both lower limbs, the right 
being more affected than the left. The deep tendon 
reflexes of the lower extremities were overactive and 
bilateral Babinski toe signs were present. A sensory 
reduction level was found below the tenth dorsal 
segment and overperception of pain between the 
seventh and tenth thoracic vertebrae. Position and 
vibration sense were not perceived below this level. 
Roentgenograms of the vertebral column were nor- 
mal. A lumbar puncture was attempted but no 
spinal fluid could be withdrawn. Pantopaque was in- 
serted into the cisterna magna and both roentgeno- 
grams and fluoroscopy showed a complete subarach- 
noid block at the level of the seventh thoracic ver- 
tebra. A laminectomy of the fifth, sixth, and seventh 
thoracic vertebrae revealed a markedly swollen and 
congested cord with an overlying adherent arach- 
noiditis. After the operation the patient developed 
a complete paraplegia with bladder and bowel in- 
continence. 

Neurological examination on admission to Belle- 
vue on March 23, 1948 verified the above neuro- 
logical status. There was no thinning of the muscles 
of the lower limbs. The strength of the abdominal 
muscles was markedly decreased. There was anes- 


thesia below the level of the seventh thoracic ver- 
tebra. The patient was given physiotherapy and 
rehabilitation exercises. 

CasE 4. E. R., a man aged 63 years, was admitted 
to Bellevue Hospital on February 17, 1949 for re- 
habilitation. For the previous 8 years he was known 
to have a blood pressure of 180/1oo. For a period of 
2 years he was slightly unsteady in his gait but had 
no impairment of sensation in the lower extremities. 
The Romberg test was negative. On January 15, 
1948 a right hernioplasty for an incarcerated right 
hernia was done under spinal anesthesia. The anes- 
thetic agent was 12 cubic centimeters of 1 in 1,500 
nupercaine which was introduced in the interspace 
between the first and second lumbar vertebrae. 
Shortly after the spinal anesthetic was injected the 
patient became cyanotic and apneic for 1 to 2 min- 
utes. The next day he had a left hemiplegia, weak- 
ness of the right lower extremity, incontinence of 
feces, and retention of urine. On the third day after 
the operation he was found to have a flaccid paresis 
of both lower extremities. Six weeks later, a supra- 
pubic cystotomy was done because of repeated uri- 
nary infections. 

General physical examination showed no abnor- 
malities other than a blood pressure of 200/120. The 
vessels of the fundi showed moderate arteriosclerotic 
changes. The pupils were slightly irregular but re- 
acted briskly to light and accommodation. There 
was slight increase in tone on passive movements of 
the left upper limb. There was moderate wasting 
and weakness of all muscle groups in the lower ex- 
tremities, the left extremity being more affected than 
the right. Both limbs were spastic and were main- 
tained in a position of mild flexion. The deep tendon 
reflexes were overactive in the upper limbs, the left 
side more than the right. The knee jerks were barely 
elicited; the ankle jerks were absent. Bilateral 
Babinski toe signs were present. Sensation was in- 
tact except for the absence of bladder and bowel 
sensation. A lumbar puncture revealed clear fluid 
under normal pressure. Manometrics indicated no 
block and spinal fluid chemistries were normal. A 
diagnosis of a cerebrovascular accident and spinal 
cord pathology secondary to spinal anesthesia was 
made. The patient was given physiotherapy and 
rehabilitation exercises. 

CasE 5. J. S., a woman aged 26 years, was ad- 
mitted to Bellevue Hospital on January 17, 1949 for 
rehabilitation. She was well until December 4, 1947 
when she had had a cesarean operation under con- 
tinuous spinal anesthesia. The spinal anesthetic 
used was 65 milligrams of procaine. It was intro- 
duced through “the third lumbar intervertebral 
space” and a level of anesthesia was obtained up to 
the umbilicus. 

On the fourth or fifth postoperative day she com- 
plained of pain in the low back region at night and a 
feeling “like the banging of a hammer” over this 
area. Six weeks postoperatively she still complained 
of backache and also of numbness in both feet. Two 
weeks later, she walked “like drunk” and tripped 
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over her feet. Ten weeks after operation, there de- 
veloped weakness at both knees and she fell when she 
tried to walk. She noticed the absence of painful 
sensation and position sense in her feet, and found 
she had bowel and bladder incontinence. 

A laminectomy was performed on April 23, 1948 
between the fifth and eighth thoracic vertebrae in- 
clusive. The extradural fat and the dura were nor- 
mal. The arachnoid was thickened and adherent to 
the cord producing a pocket of clear fluid at the site 
of the operation. The cord was thinned to about 
half its usual diameter and was displaced to the left. 

A neurological examination on admission to Belle- 
vue Hospital revealed slight wasting of both calf 
muscles. There was moderate weakness of both the 
extensors and flexors, the former being more af- 
fected, the muscles on the right more than those on 
the left. There was moderate weakness of dorsi- 
flexion of both feet but the right side was definitely 
the weaker. The flexor muscles of both feet had good 
power. The knee jerks and ankle jerks were over- 
active, the right being more active than the left. 
On plantar stimulation there was an extensor re- 
sponse on the left but an equivocal response on the 
right. The superficial abdominal reflexes were pres- 
ent in the upper quadrants only. Position and vibra- 
tory senses were absent below the costal margin. 
Pain, touch, and temperature senses were impaired 
below the level of the tenth thoracic vertebra bilater- 
ally with greater impairment for pain between the 
tenth thoracic and first lumbar segments on the right. 
A diagnosis of adhesive arachnoiditis secondary to 
spinal anesthesia was made. The patient was taught 
ambulation and elevation activities necessary for the 
maintenance of daily function. 

Case 6. R. G., a man aged 409 years, was admitted 
to Hospital on May 11, 1949 with umbilical pain. A 
diagnosis of incarcerated umbilical hernia was made 
and an emergency operation performed under spinal 
anesthesia. The anesthetic agent used was 120 milli- 
grams of metycaine in a 10 per cent solution. It was 
diluted in 2 to 4 cubic centimeters of spinal fluid, and 
introduced between the third and fourth lumbar 
interspace. Anesthesia was obtained approximately 
to the level of the umbilicus. The only immediate 
postoperative complication was urinary retention, 
and the patient continued to have a residual urine 
until he was discharged from the hospital on May 
17, 1949. Nine days later he returned to the same 
hospital because of increasing difficulty with mic- 
turition. Neurological examination on the following 
day showed normal deep tendon reflexes and a 
questionable sensory diminution over the first left 
sacral segment. A diagnosis of benign hypertrophy 
of the prostate and postspinal anesthetic atonia of 
the bladder was made. A transurethral resection was 
done on June 9, 1949. 

A neurological examination 3 weeks after his read- 
mission showed barely perceptible reflexes in the 
lower limbs with occasional fasciculations but no 
muscle wasting, and a suggestive level of diminished 
sensation at the eighth dorsal segment on the right. 
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This sensory change was most marked over the first 
and second lumbar segments and over the pubic 
area. On lumbar puncture the spinal fluid was clear 
but contained 5 white cells per cubic millimeter. The 
initial pressure was 230 millimeters of water. The 
spinal fluid protein was 37 milligrams per cent. The 
Wassermann test was negative. The patient was dis- 
charged on July 6, 1949. 

Shortly thereafter he was admitted to Bellevue 
Hospital with the chief complaints of inability to 
void, numbness in the perianal region, increasing 
constipation, and decrease in spontaneous erections. 
The urological service made the diagnosis of a neuro- 
genic bladder with an enlarged median bar of the 
prostate, and a second transurethral resection was 
performed. Following this operation he was able to 
empty his bladder by the Credé method. He was 
then transferred to the neurological service for 
further evaluation of the neurological condition. On 
general physical examination there were no signifi- 
cant abnormalities. The blood pressure was 134/72. 
The rectal sphincter was normal. The prostate was 
not enlarged and no nodules were felt. On neuro- 
logical examination, the positive signs were found 
confined to the lower trunk and extremities. The 
lower extremities were symmetrical with no evi- 
dence of muscular wasting or fasciculations. There 
was weakness of flexion of the left thigh on the ab- 
domen and weakness of extension of the left leg on 
the thigh. No other muscle weakness was found. 
The heel-to-knee test was well done. The knee jerks 
were diminished bilaterally. The ankle jerks were 
absent. On plantar stimulation the response was 
flexor. There was diminished sensation to pin prick 
and light touch in the perianal region, and in an 
area extending forward over the perineum and gen- 
italia. The same sensory diminution was found over 
the posteromedial aspects of both thighs to about 8 
centimeters above the knees, and over the postero- 
lateral aspects of both thighs and legs extending 
to the dorsum of the feet. This was more marked on 
the right side. Vibratory sense was decreased below 
the knees. Position sense was intact. Deep pain 
was felt. 

The hematocrit and urinalysis were normal. The 
acid phosphatase was never above 1.7, the alkaline 
phosphatase 4.5. On lumbar puncture the spinal 
fluid was clear and colorless. It did not have cells 
and the pressure was 156 millimeters of water. The 
Wassermann test was negative. The colloidal gold 
was negative. The protein was within normal limits. 
A diagnosis of cauda equina syndrome secondary to 
spinal anesthesia was made. The patient was dis- 
charged to be followed in the clinic. 

Allergic history: No allergic history was obtained. 
A skin sensitivity test for the anesthetic used was 
negative. 

Case 7. S. K., a woman aged 45 years, was ad- 
mitted to Bellevue Hospital on May 4, 1948 with the 
chief complaint of inability to walk. Three weeks 
earlier on April 16 she had had a laparotomy under 
spinal anesthesia because of severe intermittent 
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lower abdominal pains with increasing abdominal 
distention. The anesthetic agent was 13.5 cubic 
centimeters of 1:1,500 nupercaine, and 1.5 cubic 
centimeters of 50 per cent solution of glucose. The 
postoperative diagnosis was a fibrous band constrict- 
ing the proximal loop of ileum. Immediately following 
the operation she was found to have a flaccid paral- 
ysis with a total loss of sensation below the umbilicus. 

On admission to Bellevue Hospital the general 
physical examination revealed no other abnormality 
than a prolapsed rectum. Neurological examination 
showed a congenital convergent strabismus. There 
was no cranial nerve involvement. The upper limbs 
were normal. There was a flaccid paralysis with 
urinary incontinence and constipation. The sensory 
examination showed a sensory defective level on the 
right side at the second lumbar vertebra with anes- 
thesia below this segment. On the left side there was 
an area of diminished sensation from the tenth tho- 
racic to the first lumbar vertebra with anesthesia 
below the first lumbar segment. On lumbar puncture 
the spinal fluid was clear with a pressure of 120 mil- 
limeters of water. There were no cells. The spinal 
fluid protein was 36 milligrams per cent and the 
Wassermann test was negative. Roentgenograms of 
the skull and vertebral column were normal. Re- 
examination 10 months later showed no significant 
change other than generalized wasting of the lower 
limb musculature, left greater than right, and severe 
shooting pains along the anterior and posterior as- 
pects of the thighs. These pains had supervened 
some months earlier and were only partly relieved 
by a bilateral spinal chordotomy. 

Allergic history: no allergic history was obtained. 
A skin sensitivity test for the anesthetic used was 
negative. 

CasE 8. J. P., a pastor aged 51 years, was in good 
health until March 10, 1945 when he was operated 
upon for the removal of the gall bladder under spinal 
anesthesia. The anesthetic agent used was 18 milli- 
grams of pontocaine with dextrose. It was intro- 
duced “‘into the third lumbar intervertebral space.” 
A general anesthetic was later administered. 

Immediately after the operation he was aware of 
numbness below the umbilicus and inability to move 
his lower limbs. Bladder and bowel control were 
lost; the patient became impotent and still is so. He 
was confined to bed for 5 months. In September 
1945 he was permitted out of bed but required two 
crutches to get about. In February 1946, he had to 
undergo another operation for removal of stones 
from his bladder. On this occasion a general anes- 
thetic was used with no additional postoperative 
sequelae. 

The patient was re-examined on April 28, 1949. 
At this time he was able to walk, with help, for a short 
distance but with much difficulty. There were no 
abnormalities above the costal margin. The muscles 
of the left thigh were somewhat atrophic and there 
was marked weakness in flexing the left thigh on the 
abdomen. The left knee jerk was absent and the 
right knee jerk diminished. Both ankle jerks were 


equal and active. The plantar responses were both 
abnormal. The abdominal reflexes were absent. 
There was some diminution of sensation over the 
third left lumbar segment and over the skin area 
supplied by second sacral nerves; and a total loss of 
sensation over the third, fourth, and fifth sacral 
segments. Vibratory sense was lost below the iliac, 
crests. There was bladder incontinence and consti- 
pation. The bulbocavernosus reflex was absent. A 
diagnosis of cauda equina or conus lesion, secondary 
to spinal anesthesia was made. The patient has been 
helped by rehabilitation but his neurological picture 
has remained essentially the same. 

CASE. J. E., a man aged 25 years, was admitted 
to Bellevue Hospital on March 31, 1947 with the 
complaints of weakness and numbness of the right 
lower limb, incontinence, impotence, and a trophic 
ulcer on the sole of the right foot. This patient was 
in good health until June 1942 when he was admitted 
to an Army hospital for a left hernia and hydrocele 
operation. He received a spinal anesthetic. 

Three days after the operation he noted frequency 
of urination and constipation. When he was allowed 
out of bed 18 days later, he noticed a right-sided 
limp. During the following weeks he was aware of 
weakness in the right lower limb and tingling sensa- 
tions along the posterior aspect of this limb. He 
had an ache in the lower lumbar region which was 
aggravated by coughing and sneezing. He found that 
he was impotent. In November 1942, he was re- 
admitted for evaluation to an Army hospital for 3 
months, but discharged with little change in symp- 
toms. 

Until July 1943 he performed limited duties as an 
administrative clerk, but was readmitted to hospital 
because of marked tingling and progressive weakness 
in the right lower limb, and the appearance of a 
prominent mass on the right buttock. He was dis- 
charged after 3 weeks of bed rest. In September 
1943, he began to notice that he was wetting his bed 
at night. In December of that year he was again 
admitted to an Army hospital for a myelogram and 
an operation on the mass in his buttock. The latter 
was not removed but was diagnosed by biopsy as 
consisting of muscle, fat, fibrous tissue and dilated 
veins. The pantopaque myelogram showed a spotty 
distribution of the opaque substance in lumbosacral 
area. He was discharged to a Veteran’s hospital with 
a 100 per cent disability pension in March 1944. 

At the time of admission to Bellevue Hospital 3 
years later, a general physical examination revealed 
a scar in the left inguinal region; a chronic ulcer at 
the outer aspect of the sole of the right foot; and, a 
soft flabby mass on the right buttock. Neurological 
examination was normal above the costal margin. 
He had slight muscle wasting in the right leg but 
could carry out a full range of motion with both 
lower limbs. There was, however, a weakness of 
the dorsiflexor and plantar flexor muscle groups on 
the right. Both knee jerks were sluggish. The left 
ankle jerk was also sluggish and the right ankle jerk 
was absent. The plantar responses were flexor. The 
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abdominal reflexes were present but diminished. 
Co-ordination was intact. There was an impairment 
to all forms of sensation below the eleventh dorsal 
segment on the right and the first lumbar segment on 
the left. A diagnosis of a lesion of the cauda equina 
and conus secondary to the spinal anesthesia was 
made. The mass in the right buttock was clearly 
telangiectatic, and caused a preoperative diagnosis 
of : ae vascular anomaly of the lower spinal 
cord. 

The patient had a laminectomy from the eleventh 
thoracic to the second lumbar vertebra under ether 
anesthesia on April 9, 1947. The dura was opened 
for its entire exposed length. Through the arachnoid 
a mass of varicose veins was seen. The arachnoid 
was then incised and a dense mass of varicose veins 
was seen at the upper end of the exposed cord. Further 
investigation revealed a large mass of blood vessels 
on the right side under overhanging edges of the lateral 
portion on the right lamina of the first lumbar verte- 
bra. Asmall green mass was observed on the right side 
anteriorly.Asmall piece of this was removed by careful 
dissection. On microscopicexaminationit wasfound to 
consist of fibrous tissue in which were embedded 
large clumps of yellowish-brown pigment. This gave 
the positive Prussian blue reaction for hemosiderosis. 
Vessels were dissected free from the roots and were 
coagulated with a mild current. During the dis- 
section two of the vessels ruptured, but the bleeding 
was controlled. Coagulation of some of the vessels 
decreased their bulk considerably. The wound was 
then closed. 

Convalescence was prolonged and complicated by 
repeated urinary tract infections. At the time of dis- 
charge from hospital in August 1947, there had been 
no improvement in muscle strength. There was a 
slight reduction of the sensory impairment in the 
left lower limb. Bladder control was unchanged. 
Bowel sensation was lost and large protruding inter- 
nal hemorrhoids formed. He continues to be impo- 
tent. The ulcer on the foot persists. 

CasE 10. A. M., a man aged 61 years, had an ab- 
dominal-perineal resection and a coccygectomy for 
adenocarcinoma of the rectum; 760 milligrams of 3.3 
per cent novocain was administered as a continuous 
spinal anesthesia. He remained in the hospital for 
2 months following this operation. 

At the time of discharge he was able to walk but 
with much difficulty because of pain and paresthesia 
in both lower extremities. He had reported numb- 
ness and tingling in both legs below the knees, 
especially on the right, since recovery from the 
anesthesia. Ten weeks after operation, he noted a 
progressive weakness of his lower limbs and in- 
voluntary flexor spasms of the right hip and knee 
joints. The lower extremities were cold, stiff, and 
sore. On neurological examination then there was 
atrophy of symmetrical muscle groups in the lower 
limbs and a diminution of muscle strength with poor 
co-ordination. He had a spastic “scissors gait.” 
The deep tendon reflexes of the lower extremities 
were overactive but equal. There was a left Babinski 


toe sign. The superficial abdominal and cremasteric 
reflexes were absent. There was decreased percep- 
tion of pain below the sixth dorsal segment bi- 
laterally. Vibration and position sense were im- 
paired in both lower limbs. Light touch sense was 
intact. Lumbar puncture revealed clear, colorless 
fluid under initial pressure of 50 millimeters of 
water, but with a definite manometric block. A 
second lumbar puncture later failed to obtain any 
fluid. Arthritic changes were seen on the roentgeno- 
grams of the dorsal spine. There was no evidence 
of any metastatic lesion. Other laboratory data 
were within normal limits. The sedimentation rate 
was not elevated. The patient was discharged from 
the hospital without any improvement 5 months 
after the operation. 

CaAsE 11. M. P., a woman aged 39 years, was ad- 
mitted to Bellevue Hospital on September 12, 1949, 
with a 5 week history of pain which radiated down 
the posterior aspect of the right lower limb to the 
ankle, and was increased by coughing and sneezing 
or other straining. In addition, there was a more 
recent feeling of numbness in the toes of this foot. 
She had a history of a similar pain in the left lower 
limb in 1937. It disappeared after 6 weeks of rest 
in bed except for a feeling of stiffness and aching in 
the lower back when she bent down or moved heavy 
objects. In 1947 she first noted the pain in the right 
lower limb but it improved after a period of 2 
weeks’ rest in bed, leaving a residual aching in the 
low back area. 

The general physical examination did not reveal 
any abnormality. The anal sphincter tone was good. 
Blood pressure 152/90. The neurological examina- 
tion was normal above the costal margin with over- 
active reflexes in the upper limbs. The patient was 
in pain with every movement of her body, particu- 
larly those involving her back and lower limbs. 
There was a marked list to the left with the pelvis 
tilted higher on the right side. Walking was slow 
and difficult due to pain. There was a marked spasm 
of the paravertebral muscles of the low back, es- 
pecially on the right side with a loss of the normal 
lumbar lordosis. A right lumbar scoliosis was pres- 
ent. There was no wasting of any muscle groups but 
a definite weakness of dorsiflexion of the left foot 
was noted. The power of the other muscles was diffi- 
cult to evaluate because of the pain on movement. 
There was a bilateral Laségue sign. The knee jerks 
were overactive but equal. The ankle jerks were 
absent. The plantar responses were flexor bilaterally. 
Sensation was intact except for a possibly diminished 
— sensation on the dorsolateral side of the right 

oot. 

Complete blood count and hemogram were nor- 
mal. A lumbar puncture revealed clear spinal fluid 
under normal pressure. It contained 1 lymphocyte. 
The spinal fluid protein was 72 milligrams per cent. 
The Wassermann and colloidal gold curve were 
normal. A pantopaque myelogram demonstrated 
an almost complete subarachnoid block at the fourth 
lumbar interspace. 
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On September 27 an interlaminar exploration was 
done at this level. At the request of the anesthetist 
consent was given for spinal anesthesia for this op- 
eration. The anesthetic agent was a mixture of 
about § per cent pontocaine, glucose, and neo- 
synephrine. The period of anesthesia lasted 1 hour 
and 55 minutes. The blood pressure fell immediately 
to a low level but responded to ephedrine. Later it 
became low again and 1 milligram of neosynephrine 
was given intravenously to return the blood pressure 
to a normal level. 

On exposure, a large protruding nucleus pulposus 
was found at the fourth lumbar interspace and was 
seen to be exerting pressure on the roots bilaterally, 
but more on the right side. This herniated disc was 
removed extradurally and the wound closed. There 
were no known complications till the third postoper- 
ative day when she complained of difficulty in voiding 
and was found to have a patchy sensory loss in the 
lower limbs. On the fourth day, both gluteal muscles 
were found to be weak. The anal sphincter tone was 
markedly reduced. There was impaired sensation 
about the anus and diminished sensory perception 
on the lateral aspects of the sole of the right foot. 
On the thirteenth postoperative day she was still 
unable to void spontaneously and had an increasing 
weakness of the right lower limb with resultant 
difficulty in walking. The sensory changes persisted. 
On the nineteenth postoperative day, there was 
marked weakness of the left lower limb particularly 
of dorsiflexion of the left foot. There was definite 
diminution of sensation over the right sacral seg- 
ments and a small patch of impaired pain sensation 
in the perianal region of the left buttock. There 
was also a sensory diminution to pain and touch 
over the dorsolateral surfaces and soles of both feet. 
The patient was constipated and had no rectal 
sensation. She was discharged unimproved. 

CasE 12. Personal communication by courtesy of 
Doctor Frederick A. Fender, San Francisco: “A 
partial gastrectomy (under spinal anesthesia) was 
carried out on a 50 year old otherwise healthy man, 
for the treatment of ulcer, in April of 1949. Ten 
weeks after his operation there was a 10 day episode 
of pain in the midline back with coughing and sneez- 
ing. A few days after this pain disappeared, the pa- 
tient noticed difficulty in walking and balancing. 
To make a long story short, the condition progressed 
to paraplegia. The striking thing about this case is 
that the appearance of the cord, at laminectomy, 
was exactly like the cord you have described: 
strangulating arachnoiditis.” 


COMMENT 


The neurological complications of spinal 
anesthesia occur in those regions of the central 
nervous system or its membranes most closely 
situated to the site of injection of the anes- 
thetic compound. This is attested by the re- 
ported cases, together with operative and post- 


operative observation. These sequelae are 
rarely due to direct injury since such accidents 
are not found after lumbar puncture. In rare 
cases, marked symptoms occur in patients 
who complain of severe pain during the in- 
jection of the anesthetic; intramedullary hem- 
orrhage has been reported (32, 71) in a fatal 
case of spinal anesthesia. On introduction of 
the effective agent into the subarachnoid space 
dilution and diffusion occur, but not before 
considerable absorption and fixation have 
taken place near the site of injection where 
the membrane and nerves are in contact with 
the full concentration of the anesthetic drug. 
This is important when correlated with the 
experimental work of Lundy, Essex, and Ker- 
nohan who reported, ‘“‘the concentration of 
the drug is as important as the total dose so 
far as permanent effects are concerned.” 

Macdonald and Watkins have shown the 
concentration of the necessary annectent 
chemical substances in the anesthetic solution 
other than the anesthetic drug cannot produce 
paralysis. Moreover, experimental evidence 
has demonstrated that the anesthetic sub- 
stance does have a myelolytic effect on the 
cord, most marked caudally and that “the 
posterior aspect and the periphery of the cord 
seem to be principally involved”’ (33). 

In a large proportion of cases in the litera- 
ture the site of injection has been at the level 
of the conus medullaris or even the lumbar 
enlargement of the spinal cord. Arnheim and 
Mage, in a study of 68 cases, found that in 27 
cases injection was above and in 41 cases be- 
low the second lumbar vertebra. Newell states, 
“Spinal puncture can be made for the purpose 
of introducing an anesthetic agent anywhere 
from the fourth lumbar interspace up into the 
thoracic region!” His sole objection to ad- 
ministration at the higher levels is the in- 
creased possibility of ‘‘respiratory or circula- 
tory collapse.’’ Therefore, he recommends that 
the injection be made at the first lumbar inter- 
space for upper abdominal operations, second 
lumbar interspace for lower abdominal opera- 
tions, and third lumbar interspace for surgery 
of the perineum or extremities. 

The contraindication to the use of spinal 
anesthesia in pre-existing disease of the cen- 
tral nervous system has already been dis- 
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cussed. Lundy and associates (53), however, 
go most absurdly and fallaciously far, writing, 
“Judging from our experiments, it seems prob- 
able that when paralysis follows the use of 
ordinary doses of spinal anesthetic agent, the 
spinal cord was previously diseased.” Critch- 
ley reported 1 case of multiple sclerosis, 1 of 
progressive muscular atrophy, and another of 
neurosyphilis with the suggestion that spinal 
anesthesia: may have been the precipitating 
agent of these diseases. Additional literature 
is available in which there has been reported 
an acute onset or exacerbation of central ner- 
vous system syphilis after spinal anesthesia 
(25, 69). Ericsson reported a case of para- 
plegia occurring immediately after spinal an- 
esthesia for abdominal surgery in a 68 year old 
man who had a history of temporary para- 
plegia at the age of 20. The postmortem diag- 
nosis 1 month later was “hemorrhage into 
the spinal cord.” 

Wyburn-Mason found that venous angi- 
omas of the cord occur in 3 to 4 per cent of 
cases of laminectomy. Kaydi (1889) made a 
detailed study of the veins of the spinal cord 
and found that dilatations and tortuosities of 
these vessels were not uncommon, particu- 
larly on the posterior aspect of the cord. 
Case 9 of our series was seen to have marked 
varicosities of the spinal cord at the time of 
laminectomy. We do not doubt that these 
had been present before the administration of 
the anesthetic. However, this patient had had 
no complaints and had been on full active duty 
in the Army of the United States until the 
time of his herniorrhaphy. The paralysis, 
sensory loss, bladder and bowel incontinence, 
and impotence were caused by giving a spinal 
anesthetic. These palsies could not have been 
brought on by the use of any other form of 
anesthesia. 

Federighi has commented on the increased 
sensitivity to spinal anesthesia in pregnancy, 
and notes that several deaths have been re- 
corded after intrathecal injection of small doses 
of anesthetic preparations. Two cases of death 
within 45 seconds, after intrathecal injections 
of 2 cubic centimeters of amylocaine are re- 
ported by Walker and Matthews. After death 
of the mothers, successful cesarean. sections 
were carried out. Bourne and Williams in 
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1948 record their opinion based on their ex- 
perience in Queen Charlotte’s Lying-in-Hos- 
pital and St. Mary’s, London: “There is, we 
fear in this country a considerable number of 
young healthy pregnant women who stand 
condemned to death by spinal anaesthesia for 
Caesarean Section.” Three of our patients sus- 
tained their symptoms as the result of spinal 
anesthesia for a cesarean operation. 

A cautious approach has also been advised 
in elderly hypertensive patients with arterio- 
sclerotic vessels, because of the possibility of 
the rapid and marked lowering of blood pres- 
sure in spinal anesthesia. 

We do not question the advantages of the 
excellent and admirable relaxation of the ab- 
dominal musculature produced by spinal anes- 
thesia. On the other hand, one cannot under- 
estimate the gravity of the many possible 
complications nor the probability of their per- 
manence; nor can we overlook the fact that 
often spinal anesthesia has to be supplemented 
by general anesthesia. 

Spinal anesthesia has many dangers, far too 
little appreciated by surgeons and anesthetists. 


SUMMARY 


In summary, we have attempted to review 
the literature of this subject. We have re- 
ported 12 cases of grave paralyses following 
the use of spinal anesthesia; these in addition 
to 3 other cases published by one of us in 1945 
(44). It is to be noticed that throughout the 
literature there is a huge variation in the fig- 
ures given of complicating nervous system 
symptoms. An explanation for such lack of 
uniformity in figures may very well be found 
in the fact that often and in the majority of 
our cases spinal cord symptoms appeared some 
considerable time after the patient had been 
discharged from surgical care, so that the sur- 
geon and anesthetist and, indeed, occasionally 
the patient were unaware of the relationship 
of the progressive paralysis of the legs to the 
previous spinal anesthetic. 

So, spinal anesthesia is accompanied by 
many definite and terrible dangers which 
are far too little appreciated by surgeons and 
anesthetists. 

From a neurological point of view, we give 
the opinion that spinal anesthesia should be 
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rigidly reserved for those patients unable to 
accept a local or general anesthetic. 

Paralysis below the waist is too large a price 
for a patient to pay in order that the surgeon 
should have a fine relaxed field of operation. 
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PROLONGATION OF OCCLUSION OF THE CAVAE IN DOGS 
BY DIVERSION OF THE CIRCULATION 


I. Cannulation of the Superior Vena Cava 


SANFORD E. LEEDS, M.D., F.A.C.S.,. NORMAN N. GRAY, M.D., and 
ORRIN S. COOK, M.D., San Francisco, California 


HE problem of by-passing the blood 

from the heart requires solution in 

order to permit deliberate operations 

on the valves and septa in a relatively 
bloodless area. Gibbon and Bjork have des- 
cribed elaborate apparatus and interesting re- 
sults in this field, although the heart had not 
yet been successfully opened widely and oper- 
ations on its interior carried out. Much of the 
apparatus devised by these workers has been 
devoted to aeration of the blood. In order to 
deprive the /eft side of the heart of blood for 
operations on the mitral valve, for example, 
this is a necessity. However, for operations 
on the right side, in which the tricuspid or pul- 
monary valves or the septa may be attacked, 
it may not be necessary to oxygenate the 
blood extracorporeally. If this is so, a most 
complicated procedure would thus be elimi- 
nated. 

In our experiments, the animal’s own lungs 
were used for the oxygenation of the blood 
rather than a mechanical apparatus. 

At the outset of the present experiments an 
attempt was made both to divert the flow of 
blood and to open the right auricle. This was 
later simplified, and the experiments are mere- 
ly designed to occlude the cavae and divert 
the flow of blood from the right side of the 
heart, oxygenate it by passing it through the 
- animal’s own lungs, and return it to the left 
side of the heart which can then pump it 
through the coronary, cerebral, and peripheral 
vessels. While the cavae are occluded, the 
only blood entering the right side of the heart 
is the coronary venous flow. The purpose of 
the experiments was to determine whether 
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occlusion of the cavae could be prolonged by 
this method. 
METHOD 

Large dogs fed on kennel rations supple- 
mented with meat were used. Food was with- 
held for 24 hours before any procedure was 
performed. Quinidine (0.4 gm.) was given 
orally 2 hours prior to the beginning of the 
operation. The operations were performed 
under sodium pentobarbital anesthesia ad- 
ministered intravenously, with air given intra- 
tracheally under positive pressure. The right 
side of the chest was opened in the fourth in- 
tercostal space. A cannula was first placed in 
the branch of the right pulmonary artery to 
the right upper lobe directed toward the heart 
(Fig. 1). To this cannula was attached the 
rubber tubing which carried the blood from 
the pump. A right angle cannula was passed 
through the azygos vein and superior vena 
cava pointing cephalad. Ligatures around the 
vessels held the cannula in place and pre- 
vented blood from leaking around it. The 
azygos vein was ligated distally to the opening 
in it. The tubing attached to the cannula in 
the superior vena cava carried blood to the 
reservoir bottle into which, in some of the ex- 
periments, two to three hundred cubic centi- 
meters of blood from a donor animal were 
placed. Later normal saline solution was tried 
and found to be satisfactory to prime the 
pump. Just before inserting the cannula into 
the superior vena cava, an accurately meas- 
ured dosage of heparin (0.25 to 0.30 mgm. per 
kgm. of body weight) was given intravenously 
with a tuberculin Luer syringe. The pump 
was then started as blood began to flow into 
the reservoir bottle. The inferior vena cava 
was next occluded with a clamp just inferior 
to the right auricle. 
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Fig. 1. Drawing showing cannulation of the superior 
vena cava and the branch of the right pulmonary artery to 
the upper lobe. A clamp occludes the inferior vena cava. 


The “total flow” of blood passing through 
the pump was determined by multiplying the 
number of revolutions of the pump by the out- 
put in cubic centimeters per revolution. The 
“average flow” in cubic centimeters per min- 
ute was calculated by dividing the “total 
flow” by the number of minutes the pump was 
in operation. 

After the period of occlusion of the cavae 
the clamp was removed from the inferior vena 
cava; then the cannula was removed from the 
superior vena cava, and the azygos vein liga- 
ted proximally to the opening init. Five cubic 
centimeters of a 1 percent solution of prota- 
mine were given intravenously to neutralize 
the heparin in all animals who survived. The 
lung was expanded and the wound closed in 
layers. 

In another group of animals the chest was 
opened in a similar manner and the cavae oc- 
cluded for varying periods of time after first 
ligating the azygos vein. The clamps were re- 
moved in some experiments when the heart 
rate became slow or the pulsations weak. In 
others, the clamps were left in place for a pro- 
longed period in spite of the apparent difficulty 
in beating that the heart manifested. 

After the cavae were released, in both 
groups of experiments, it was necessary in 
some cases to attempt revival of the heart by 
means of analeptics, cardiac massage, and 
electrical shocks for defibrillation. Electro- 
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cardiographic tracings were obtained in 3 of 
the experiments. 


RESULTS 


Thirty experiments were performed on 24 
dogs. In 4 preliminary experiments an at- 
tempt was made to open the right auricle dur- 
ing the diversion of the blood. These animals 
received large doses of heparin and hemor- 
rhage played a considerable role in their death. 

Eight dogs survived occlusion of the cavae 
for from 74 to 17 minutes when the pump was 
employed to divert the blood stream (Table I). 
The superior vena cava was occluded from 2 
to 8 minutes longer than the inferior vena 
cava, but the period of occlusion of the latter 
is considered to be the “effective” period of 
occlusion if an open operation on the right 
side of the heart is to be performed. 

Five of the 8 dogs which survived the oc- 
clusion of the cavae were observed from 23 
days to over 1 year and either are still living 
or died from some cause unrelated to these 
experiments. Following experiment 8 the oc- 
clusion was repeated after an interval of 9 
minutes, during which time blood was allowed 
to flow through both cavae. The animal suc- 
cumbed following the second period of occlu- 
sion (Table I, Experiment 9). 

Two of the animals survived only 48 hours. 
These 2 had the longest periods of occlusion 
(16 and 17 minutes). The cause of death of 
the first one was not determined. The second 
animal apparently died with pulmonary edema. 

In 5 of the 13 experiments the animal did 
not survive occlusion of the cavae (Table I). 
Cardiac arrest occurred in 1 just as the pump 
was started. Pulsations of the heart became 
weak in another and, although fibrillation did 
not supervene, the heart finally stopped after 
attempts at resuscitation for 32 minutes. Ven- 
tricular fibrillation occurred in the remaining 
3 animals 4, 8, and 1o minutes following re- 
lease of the cavae. The heart dilated prior to 
removal of the caval obstruction in 2 of the 3. 
In all of these, attempts at resuscitation were 
made, cardiac massage and analeptics being 
used, and in some cases defibrillating electric 
shocks. Recovery followed revival of the 
heart in experiment 11 (Table I), but the 
animal died 48 hours later. In this case car- 
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TABLE I.—OCCLUSION OF CAVAE WITH DIVERSION OF THE BLOOD 


Period of occlu- 
sion—min. 


Amount of blood delivered by 
pump 


Prota- 


Weight 
“| gm. Total 


SVC flow 


IVC 


mine—c.c. 
of 1% solu- 
tion 


Remarks 
Average 
flow—c.c. 
per min. 


12 7 


a Alive over 1 year. No quini- 
ine 


Ir 7 


5 Recovered. Sacrificed after 28 days. No 
quinidine 


Ir 


5 Died. Heart beat became feeble suddenly , 
followed by fibrillation 4 min. after 
cavae released. No quinidine 


18 


3.0 
(approx.) 


19 


160 


Recovered. Sacrificed after 23 days 
(approx.) 5 


5 24 


Died. Cardiac arrest as soon as pump 
started. No quinidine 


0.4 6.4 


24 


267 5 Recovered. Sacrificed 49 days later 


0.4 75 | 17% 


292 Died. Heart dilated before cavae re- 
leased. Cardiac arrest, massage, adrena- 
line, novocain. Fibrillation followed 1o 
min. after cavae released 


Recovered. A second period of occlusion 
followed a 9 min. interval (experiment 
9) 


Died. Cardiac arrest was followed by 
regular but weak pulsations; analeptics, 
massage. Heart stopped after 32 min. 

No fibrillation 


10 


—— In good condition 6 months 
ater 


It 


Recovered. Died 48 hours after experi- 
ment. No autopsy 


Died. Heart beat became slow, heart dila- 
ted, cavae released, adrenaline, mas- 
sage, caffeine; fibrillation 8 min. after 
L.V.C. released 


20 20% 17 


21 


Recovered. Died after 48 hours. Pul- 
monary edema present 


157 


diac massage, with 1 cubic centimeter of 
epinephrine (1:1000) injected into the right 
ventricle, established a normal beat. The 
heart rate had become very slow, with weak 
contractions, and had dilated immediately 
following release of the cavae. In no case 
could the heart be revived after fibrillation 
supervened. This usually did not develop un- 
til the heart rate had first become slow, with 
weak pulsations, or had become dilated follow- 
ing release of the occluded cavae. 

The flow of blood through the pump was 
determined in 7 experiments. In one instance 
this was only an approximation made from 
several determinations of the rate of the 
pump. The average flow varied from 135 to 
292 cubic centimeters per minute (average 
211). The pump was in action from 1o to 24 
minutes. 


Thirteen control experiments were per- 
formed on 8 animals to determine how long the 
cavae could be occluded with survival, with- 
out diversion of the circulation (Table II). 
Death occurred in 6 instances, the cavae being 
occluded from 714 to 33 minutes. Ventricular 
fibrillation was present in every fatality. An 
electrocardiographic tracing was obtained in 
one of this group which illustrates the course of 
events which terminated in ventricular fibril- 
lation (Fig. 2). Following the remaining 7 of 
the control experiments in which the clamps 
were removed as soon as the pulsations be- 
came weak or the pulse became slow, the 
animal recovered. The heart was seen to 
dilate temporarily, following removal of the 
clamps. The periods of occlusion of the cavae 
followed by recovery were from 1 to 9 minutes 
with an average period of 4 minutes. 


4 
0. 
Duration | 

—min. 

6 16 
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Fig. 2. Electrocardiograms taken serially in experiment 7, Table II. 1, 2, 3, Controls 
(Leads I, IT, and III). The remaining records are Lead II. 4, Electrocardiogram taken 
1 minute after clamps were applied to cavae. Idioventricular rhythm. 5, Two minutes 
after cavae were occluded, nodal rhythm. 6, The cavae were released for 5 minutes and 
then reclamped. This record was taken 1 minute later. Auricular tachycardia. 7, Eleven 
minutes after second clamping of the cavae. Sinus rhythm with ventricular extra systoles 
from different fociand auriculoventricular blocks. 8, The cavae were occluded 14 minutes 
after reclamping and then released. This record was taken 3% minutes after the cavae 


were released. Ventricular fibrillation. 


DISCUSSION 
The period of time that the cavae may be 
occluded may be extended by shunting blood 
from the superior vena cava to the pulmonary 
artery by means of a pump. It is obvious from 
the values of the average flow in cubic centi- 
meters per minute given in Table I that the 


amount of blood shunted is small compared to 
the normal cardiac output of dogs of compar- 
able size. This value is also small when com- 
pared to the fraction of the cardiac output 
which flows to the anterior extremities and 
head and is drained by the superior vena cava. 
Levy and Blalock partitioned the cardiac out- 
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TABLE II.—OCCLUSION OF CAVAE WITHOUT DIVERSION OF THE BLOOD 
‘ Period of occlusion 
Experi- | Weight— | Quinidine (min.) 
ment No. | —kgm. —gm. Remarks 
SVC IVC 
I 19 0.4 33 33 Died. Onset of fibrillation 11 min. after occluding cavae. Pulse dropped from 136 to 42 
in 21 min.; then to 12 in 31 min. Rhythm irregular preceding fibrillation 
2 14.5 6% 1% Died. Heart became slow and weak. 114 min. after cavae released, rhythm of auricles 
and ventricles became dissociated. Electric shock unsuccessful; fibrillation not re- 
versed. No quinidine 
3 14 0.4 144 15 Died. Pulse dropped from 132 to 80 in 13 min.; pulse weak. Heart dilated after cavae 
released. Fibrillation 
4 4 Recovered. Heart resumed normal rate and rhythm after each period of occlusion. Dog 
4 10 0.4 9 9 sacrificed after observation of heart for 9 min. after 3rd period of occlusion 
5 5 
5 12 0.4 I I Recovered. Heart appeared to be st Epes after 1st period of occlusion; again, after 
second period of occlusion. Dog died 3 days later from unrelated cause 
6 13 0.4 10% 10% Died. Pulse fell from 136 to 84 in 2 min.; then rose to 188 in x min.; then fell to 80 in 7 
min. Heart dilated after release of cavae. Fibrillation 64 min. "after release 
7 14 3% 3% Recovered from rst period of occlusion. Pulse became rapid, then normal. Second 
14 — of occlusion 5 min. after rst. Died after 2nd period of occlusion. Pulse fell 
rom 132 to 56; then rose to 112; then dropped to 76 allin 5'4 min. Massage, analep- 
tics, electric shock failed to reverse fibrillation. No quinidine. Electrocardiogram 
obtained 
Recovered from 1st period of occlusion. Pulse rose from 160 before occlusion to 204 
8 12 3% 3% one min. 15 seconds after occlusion, Died 15 min. after release of cavae after 2nd 
9 9 occlusion. Pulse became slow and weak; fibrillation. No quinidine 


put in dogs and found that an average of 31.3 
per cent of the cardiac output supplies the 
anterior extremities and head. The average 
weight of the 7 dogs in which average flows 
were determined was 17 kilograms; therefore, 
the average cardiac output may be assumed to 
be about 2,500 cubic centimeters per minute. 
Since the average of the flows is 211 cubic 
centimeters per minute, this represents only 
about 8 per cent of the estimated cardiac out- 
put. The low output of the left side of the heart 
during the period of occlusion of the cavae 
may produce central changes which influence 
the survival of the animal or may reduce the 
coronary flow to a point where failure of the 
heart or fibrillation supervenes. 

Quinidine appears to be of some value in 
preventing fibrillation in the small number of 
cases in which it has been used. The action of 
heparin was completely arrested by the ad- 
ministration of protamine. The former was 
given in close to the minimal dosage required 
(3 to6 mgm.) and the latter was given in a rela- 
tively large dose (5 c.c. of a 1% solution) with- 
out any noticeable adverse effects. For these 
short experiments the type of pump described 
by Beck in 1926, in which rollers pass over a 
rubber tube, appeared to be satisfactory and 
seemingly played no part in the mortality. 


Templeton and Gibbon have been able to 
occlude the cavae for as long as 9 minutes 
without shunting the blood and have reported 
operations on the tricuspid valve in a relative- 
ly bloodless field. In some of the experiments 
described here, this period of time was ex- 
tended. 

SUMMARY 

1. A method for diversion of the circulation 
from the superior vena cava to a pump and 
thence through the pulmonary artery to the 
left side of the heart is described. The inferior 
vena cava is occluded during the experiments. 
This should make the right side of the heart 
relatively bloodless, except for the coronary 
venous flow. 

2. Heparin was used in small doses and was 
neutralized satisfactorily at the end of the ex- 
periment with protamine. 

3. A control group of experiments is re- 
ported in which occlusion of both cavae was 
done without diversion of the circulation. 

4. In both groups of cases, when death oc- 
curred, it was almost always following a train 
of events culminating in ventricular fibrilla- 
tion. 

5. The length of time that occlusion of the 
cavae can be maintained is extended by diver- 
sion of the circulation. 
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THE SOLITARY GALLSTONE 


ROBERT S. MECHLING, M.D., and JAMES R. WATSON, M.D., F.A.C.S., 
Pittsburgh, Pennsylvania 


OLITARY gallstones are often inter- 
preted as harmless occupants of the 
gall bladder and when found during the 
course of routine health examinations 

are apt to be dismissed as unimportant find- 
ings if they are not producing symptoms. The 
purpose of this paper is to demonstrate that 
the solitary stone produces the same signs and 
symptoms as those caused by multiple stones, 
that it causes the same complications, and 
that these occur with sufficient frequency to 
make its presence, even when asymptomatic, 
a positive indication for cholecystectomy. 

A review of the literature for the last 20 
years fails to reveal any articles dealing pri- 
marily with the solitary stone. There are 
isolated case reports of intestinal obstruction 
due to solitary stones but only two articles 
which bear even remotely on the problem. 
One of these is a report by Blain and Harkins 
of 41 cases of intestinal obstruction due to 
gallstones, collected from the files of the 
Johns Hopkins Hospital from 1889 to 1945. 
In 8 of these the obstruction was produced by 
a solitary stone while in 2 there was an associ- 
ated carcinoma of the gall bladder. The other 
report concerns the relative incidence of soli- 
tary stones as compared with multiple stones 
(3). Truesdell examined the gall bladders of 
500 patients who had celiotomies performed 
for operations on lesions other than those of 
the biliary tract. Gallstones were found in 50 
cases. Of these, 11 were reported to be solitary 
stones, an incidence of 22 per cent. 


From the Departments of Surgery, Presbyterian and Woman’s 
Hospitals. 


The material for this paper was obtained 
from the records of a series of 387 consecutive 
cases of patients operated on at the Presby- 
terian and Woman’s Hospitals with a final 
diagnosis of cholelithiasis. Solitary gallstones 
were found in 82 of these cases, an incidence of 
21 per cent. On the basis of gross inspection 
they were classified as cholesterol stones in 58 
cases and mixed stones in 24. They varied in 
size from 0.7 to 7.0 centimeters in greatest 
diameter, only 2 measuring less than 1 centi- 
meter. A study of their incidence according 
to sex showed them to occur with slightly 
greater frequency in the male. Their distribu- 
tion according to age was essentially the same 
: that encountered for multiple stones (Table 
I). 

A comparison of the frequency of the signs 
and symptoms produced by solitary and mul- 
tiple stones revealed little information of 
significance. A history of abdominal pain was 
the outstanding symptom in the majority of 
the cases in both groups while nausea, vomit- 
ing, and dyspepsia were reported frequently. 
A history of chills and fever was obtained in 


TABLE I.—INCIDENCE AND DISTRIBUTION OF 
MULTIPLE AND SOLITARY GALLSTONES IN 
387 CASES 


No. of No. of Per cent 
multiple solitary solitary 
Female 249 62 19.93 
Male 56 20 26.31 
Total cases 305 82 21.18 
Age distribution, vears 16-81 25-74 


494 

we 

= 


MECHLING AL., 


Fig. 1. Solitary stone impacted in the ampulla of the gall 
bladder producing a hydrops. Arrow points to orifice of 
cystic duct. 


approximately to per cent of the patients with 
solitary stone as compared with 3 per cent for 
the patients with multiple stones. Local 
tenderness was by far the most frequent find- 
ing on. physical examination in both groups. 
A palpable mass or jaundice occurred with 
about equal frequency. The indications for 
surgery in the majority of the 387 cases 
studied were for symptoms referable to the 
biliary tract. In 10 cases of multiple stones 
cholecystectomy was performed in the absence 
of symptoms, the sole indication for operation 
being the cholecystographic demonstration of 
their presence. The indications for surgery in 
the presence of solitary stones were more 
rigid, symptoms referable to the biliary tract 
being present in each of the 82 cases. 

Some of the patients who had solitary stones 
had known of their presence for varying per- 


TABLE II.—COMPARISON OF FREQUENCY 
OF SYMPTOMS 


305 cases of 82 cases of 
multiple stones solitary stones 
Symptoms 
No. | Percent} No. | Percent 

Abdominal pain 253 82.95 75 91.46 
Nausea 165 54.09 34 41.46 
Vomiting 183 60.00 32 39.02 
Dyspepsia 78 25.57 45 54.88 
Chills and fever 9 2.05 8 9-75 
No symptoms 10 3-28 ° ° 
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Fig. 2. Cholecystogram reported as showing presence of 
a solitary stone. 


iods of time before onset of the symptoms 
which led to their removal. A typical example 
was a patient who first consulted her physician 
because of a vague type of backache for which 
orthopedic measures were instituted. A soli- 
tary gallstone which was found during the 
course of the examination was thought to be 
an incidental finding and the patient was told 
that nothing need be done about it. Approxi- 
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Fig. 3. Photograph of specimen after removal reveal- 
ing multiple stones. 
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Fig. 4. Acute cholecystitis with local area of gangrene at 
site of impaction of a solitary stone in neck of gall bladder. 


mately a year later she had a typical attack of 
biliary colic followed by the appearance of a 
tender mass in the right upper abdominal 
quadrant consistent with a distended gall 
bladder. At operation she was found to have 
a hydrops of the gall bladder due to the im- 
paction of a large solitary stone in the ampulla. 
Cholecystectomy relieved her of all of her 
symptoms including the backache (Fig. 1). 

The only way a diagnosis of solitary gall- 
stone can be made prior to operation is by 
cholecystography. Roentgenologists readily 
admit that such a diagnosis is subject to error 
and that multiple stones may be present when 
a solitary shadow is seen on the cholecysto- 
gram. This error occurred in 19 out of 51 
instances in which an x-ray diagnosis of soli- 
tary stone was made in this series, an error of 
37.25 per cent (Figs. 2 and 3). The x-ray re- 
port of multiple stones was much more accu- 
rate although there were 7 instances out of 139 
such reports in which a solitary stone was 
found at operation. It is evident that while a 
report of gallstones approaches too per cent 
in accuracy, any attempt to predict the actual 
number present is unreliable. 

The complications of chronic cholecystitis 
with cholelithiasis are well known and may be 
classified as acute cholecystitis, hydrops, em- 
pyema, gangrene with or without perforation, 
obstruction of the common bile duct, acute 
pancreatitis, internal biliary fistula, and car- 
cinoma of the gall bladder. A comparison of 
the frequency of complications produced by 
solitary stones with those produced by mul- 
tiple stones revealed a significant difference, 
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TABLE III.—COMPARISON OF FREQUENCY 


OF SIGNS 
305 cases of 82 cases of 
ie multiple stones solitary stones 
No. |Percent} No. | Percent 

Tenderness 275 90.16 64 78.04 
Palpable mass 28 9.18 13 15.85 
Jaundice 20 9.50 7 8.53 
No signs ? 15 4.91 ° ° 


one or more of the above complications being 
present in 41.47 per cent of the patients with 
solitary stones as compared with 29.84 per 
cent of the patients with multiple stones. As 
shown in Table V, this difference was due 
almost entirely to the increased incidence of 
acute complications in the presence of solitary 
stones; namely, acute cholecystitis, gangrene, 
empyema, and acute pancreatitis (Fig. 4). 

The mortality rate in surgery of the biliary 
tract is definitely influenced by the presence 
of complications. This fact is borne out in the 
present study, there being 3 deaths with a 
mortality rate of 3.65 per cent in the 82 cases 
of solitary stone as compared with 5 deaths 
and a mortality rate of 1.63 percent in the 305 
cases of multiple stones. The overall mor- 
tality rate for the entire series of 387 cases was 
2.06 per cent. The causes of death are listed 
in Table VI. 


DISCUSSION 


There is at present no unanimity of opinion 
among the medical profession as to what 
advice should be given the patient who has 
gallstones which are not producing symptoms, 
and there are frequent instances in which such 
patients are advised to have nothing done 
surgically unless symptoms occur. It is our 
impression that the attitude is more uniform 


TABLE IV.—DIAGNOSIS BY CHOLECYSTOGRAPHY 


No. No. 
prov prov 
cases | 
solitary | multiple 
stones stones 
X-ray report solitary stone 
(51 cases) 32 19 37-25 
X-ray report multiple stones 
(139 cases) 7 132 5.03 
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TABLE V.—COMPARISON OF FREQUENCY 
OF COMPLICATIONS 


305 cases of 82 cases of 
multiple stones | solitary stones 
Complications 
No. |Percent] No. |Percent 
Acute cholecystitis 33 10.82 15 18.29 
Empyema 6 1.97 3 3.66 
Hydrops 14 4.59 3 3-66 
Grangrene 9 2.95 4 4.88 


Common duct obstruction 


Stone 21 6.88 5 6.09 

Extrinsic pressure I 0.33 2 2.44 
Internal biliary fistula I 0.33 ° ° 
Acute pancreatitis 4 1.31 2 2.44 
Carcinoma of gall bladder 2 0.66 ° ° 
Total complications oI 29.84 34 41.46 


when it concerns the solitary gallstone, for 
many physicians believe that the typically 
large solitary stone is incapable of becoming 
impacted in the bile ducts and that its pres- 
ence is accordingly of little importance in the 
patient who does not have digestive disturb- 
ances which are referable to the biliary tract. 
Boyd has made the statement that “As regards 
biliary colic, it is true of the gall bladder as 
of the kidney that little stones like little dogs, 
make the most noise. A large stone is more 
likely to remain in the gall bladder, more or 
less silent.” 


TABLE VI.—CAUSES OF DEATH 


No. of 


Solitary stones (82 cases) duadis Per cent 


Common duct stone, pulmonary embolism 


(autopsy I 1.22 
Gangrenous cholecystitis with perforation I 1.22 
Hypertensive heart disease with cardiac failure I 1.22 
Total g 3-66 


Multiple stones (305 cases) 


= obstruction of bile ducts 


(autopsy I a 
Hypertensive heart disease with cardiac failure I -33 
Hypertensive heart disease with cardiac failure, 

wound disruption I -33 
Hypertensive heart disease with cerebrovascular 

accident I 33 
Sudden death cause undetermined (autopsy) I 33 
Total 5 1.65 


Fig. 5. Photograph of solitary stone impacted in the 
ampulla of Vater. 


The close correlation between the incidence 
of solitary stones in this series of cases, all of 
which were symptomatic, and the incidence 
of the asymptomatic solitary stones in Trues- 
dell’s series suggests that they are just as prone 
to produce symptoms as are their multiple 
counterparts. Furthermore, they produce the 
same signs and symptoms with about the same 
degree of frequency. We have been impressed 
with the finding of complications of the 
disease in 41.46 per cent of the patients with 
solitary stone as compared with 29.84 per cent 
of the patients with multiple stones, and a 
surgical mortality rate which was twice that 
attending the management of the patients 
with multiple stones. The increased incidence 
of complications was due almost entirely to 
the relatively larger number of cases of acute 
cholecystitis, empyema, gangrene, and acute 
pancreatitis. The impaction of a large stone 
in the ampulla of the gall bladder will not only 
occlude the cystic duct but is quite apt to 
interfere with the circulation to the gall blad- 
der, resulting in increased edema, inflamma- 
tory reaction, and even gangrene. This 
reaction may be sufficient to cause involve- 
ment of adjacent structures. In this series 
there were 2 cases of obstructive jaundice due 
to occlusion of the common bile duct by ex- 
trinsic pressure, the duct being free of stones 
in each instance. There were also 2 cases of 
acute pancreatitis associated with acute chol- 
ecystitis in which the sole etiologic agent found 
was a large stone impacted in the ampulla of 
the gall bladder. 

There were 5 instances in which the solitary 
stone was found in the common bile duct. It 
is well known that stones can form in the ducts 
or that they can migrate there from the gall 
bladder. An example of such a migratory 
stone concerns a patient 72 years of age who 
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was known to have a “solitary stone” in her 
gall bladder 14 years before operation. When 
admitted to the hospital she was jaundiced 
and acutely ill. At operation she was found to 
have a gallstone measuring 5.0 by 2.2 centi 
meters impacted in the ampulla of Vater 
together with an acute ulcerative and gan- 
grenous cholecystitis. The distal end of the 
stone extended into the duodenum and bore a 
constriction where it was held by the sphincter 
of Oddi. No other stones were found in the 
biliary tract (Fig. 5). 

This study would indicate that there is no 
logical reason for regarding solitary gallstones 
as any different from multiple stones in their 
ability to produce symptoms. In fact, the 
increased incidence of complications and the 
increased mortality rate which we have found 
make us believe that they are more dangerous 
to the patient than multiple stones, and that 
cholecystectomy should be the treatment of 
choice even when asymptomatic solitary 
stones are reported by the roentgenologist. 
Gallstones are gallstones whether single or 
multiple, large or small; their behavior is the 
same and their treatment likewise should be 
the same. 
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CONCLUSIONS 


1. Solitary gallstones were found in 21.18 
per cent of 387 consecutive cases of cholecysti- 
tis with cholelithiasis. 

2. Solitary stones occurred slightly oftener 
in the male than in the female. 

3. Complications occurred in 41.47 per cent 
of the cases of solitary stone as compared with 
29.84 per cent for the cases of multiple stones. 

4. Their surgical management resulted in a 
mortality rate of 3.65 per cent as compared 
with a mortality rate of 1.63 per cent for the 
multiple stones. 

5. A cholecystographic report of the pres- 
ence of gallstones is highly reliable. Any report 
as to the number present is unreliable. 

6. The demonstration of a solitary gall- 
stone by cholecystography is as much an in- 
dication for cholecystectomy as is the report of 
multiple stones. 
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THE SELECTION OF AN OPERATIVE PROCEDURE FOR 
PATIENTS WITH MEDICALLY INTRACTABLE 
ULCERATIVE COLITIS 


HARRY E. BACON, M.D., F.A.C.S., and HOWARD D. TRIMPI, M.D., 
Philadelphia, Pennsylvania 


HERE is perhaps no illness whose 
treatment has so completely defied all 
efforts of standardization as has idi- 
opathic ulcerative colitis. Its etiology 
has not been determined, its course is unpre- 
dictable, and its management is without es- 
tablished rule. Indeed, it is this nonconformi- 
ty and departure from the usual among dis- 
eases that has so greatly gendered and nour- 
ished the many biases and misconceptions that 
even today prevail in no small number. It is 
not our purpose here to offer any panacea, nor 
to attempt to delineate a system of surgical 
procedure suitable for universal application, 
but we do hope that our study will add to the 
already abundant testimony which pleads for 
a unification of effort between the physician 
and surgeon toward the welfare of every pa- 
tient made invalid by the ravages of the disease. 
Pertinent to this project is a statement ap- 
pearing in a paper by Willard, Hundley, Pessel 
and Bockus which is recorded as follows: “In 
our experience, no single therapeutic measure 
is particularly effective in any number of pa- 
tients. A regimen including a variety of pro- 
cedures would seem to offer the best chance of 
success in any single case.”’ In the severer 
forms of the disease, medical management has 
proved insufficient. The justification for sur- 
gical intervention has been demonstrated by 
many. Surgical management, to be flexible 
and applicable to a wider selection of patients, 
must include a variety of acceptable and 
proved avenues of procedure, and with this in 
mind we would consider present day operative 
approach and submit a technique which has 
been of much practical merit in our hands. 
Chronic ulcerative colitis generally assumes 
a form that responds to conservative measures. 


From the Department of Proctology, Temple University 
School of Medicine. 


The severer manifestations seem to be limited 
to about 20 per cent of cases, and it is this 
group that surgery is so often requisite, yet so 
often belatedly inaugurated. The dangers of 
procrastination in these patients not respond- 
ing to conservative regimen are all too evident. 
Indeed, if we are to see substantial reductions 
in morbidity and mortality, intervention by 
the surgeon, whether or not he elects to oper- 
ate, must be obtained early in control. Even 
before diagnostic studies are complete the sur- 
geon should have freedom in supervising all 
decisions. It is of incalculable import that an 
understanding exist between surgeon and pa- 
tient from the beginning. Decisions to operate 
cannot be based entirely upon objective find- 
ings. To fix arbitrarily a scale by which to 
elect or reject such determinations must meet 
with defeat. Rhoads would establish the pulse 
rate of 120 as the dividing line between medi- 
cal and surgical management. We cannot 
favorably subscribe to this criterion. Success 
can be achieved only through intimate sur- 
geon-patient relationship where each change is 
evaluated and each step carefully adapted to 
the patient. We know of no other disease 
which so manifestly summons the art as dis- 
tinguished from the didacticism in healing. 
A significant number of patients with his- 
tories of repeated exacerbations and remis- 
sions are chronic invalids and human derelicts, 
kept alive, or ‘controlled,’ by medical meth- 
ods but yet unable to resume wholesome activ- 
ities. For these people we would champion 
surgical intervention, which has all too fre- 


Plate I. Operative specimens of chronic ulcerative colitis: 
a, H.S., colectomy; b, M.K., colectomy; c, E.K., colectomy 
—pointer indicates appendiceal abscess; d, W. N., colec- 
tomy; e, E.W., colectomy; f, D.R., colectomy; g, W.N. 
(same case as d), combined abdominoperineal excision of 
rectum—blue discoloration is dye injected to study lym- 
phatics; h, M.B., colectomy; i, M.K., (same case as b), 
combined abdominoperineal excision of rectum. 
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quently been reserved as a lifesaving and 
emergency undertaking and has not been fully 
exploited from the standpoint of salvaging and 
rehabilitating the medical cripple. In con- 
trast to the viewpoint expressed by Andresen 
to the effect that too many patients are need- 
lessly subjected to surgery, it is our opinion 
that too many are being denied surgery. 

In our series, 249 patients with ulcerative 
colitis were studied and treated. Of this num- 
ber, 45 or 18 per cent underwent some type 
of operation. The remaining were managed 
conservatively, and generally the results in 
this group have been successful. We shall re- 
fer herein only to the former whose disease 
had reached a pathologically advanced state 
and surgical interference became obligatory. 


ILEOSTOMY 


The most common operation performed for 
ulcerative colitis is ileostomy. It is often made 
use of where a lifesaving course of action is de- 
manded. It has been considered by many as a 
definitive procedure for the cure of ulcerative 
colitis and, although this approach has the 
advantages of a one stage operation, it is to be 
condemned in the light of present day experi- 
ence relative to the hazards of leaving in situ 
a degenerated and diseased large bowel which 
may at any time give rise to grave complica- 
tions. Patients treated by ileostomy alone 
usually improve rapidly, gain weight, and re- 
turn to useful activities, only to reach a point 
where further improvement lags and a de- 
cline in health ensues. Arthritis (31), constitu- 
tional regressive changes, and toxemia may 
occur. Thorlakson found that a recurrence of 
all the features of a fulminating colitis with 
fever, necrosis, and perforation, can subse- 
quently develop despite the presence of an 
ileostomy. He reports a death due to this un- 
fortunate series of events which occurred 18 
months after ileostomy. The risk of carcino- 
matous degeneration in the defunctionalized 
colon is by no means averted (24). Distressing 
hemorrhage from the rectum may persist 
despite ileostomy (26). 

Patients do not always respond dramatical- 
ly to ileostomy. This is particularly true in 
the acute, fulminating phases of the disease 
where mortality rates are high with or without 
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surgery. Cave (14) reported a mortality rate 
of 53 per cent for late emergency ileostomy in 
these advanced, acutely ill patients, while Cat- 
tell (10) cites an even higher rate of 75 per 
cent. The concensus among most surgeons is 
that such poor risk patients should not be 
subjected to operation. In this regard, Ault 
(2) is rather emphatic and observes that if 
conservative measures are employed, a remis- 
sion in the disease may result and surgery can 
be performed at a more opportune occasion. 
We would concur with this program in gen- 
eral, but whenever such a case arises we feel 
the surgeon must beware of too decisive a pre- 
liminary judgment. We know that in this 
group medical mortality is exceedingly high. 
We also realize that a striking feature in these 
severely ill people is the entire nonconformity 
of reaction to specific measures which the dis- 
ease may take. Each decision must, therefore, 
be conditional. Heroic regimen, including the 
performance of a simple loop ileostomy under 
local anesthesia and supported by the admin- 
istration of multiple whole blood infusions 
(sometimes numbering between 20 and 30 
pints), may save a life. In other hopelessly 
advanced, fulminating cases we are inclined 
to agree with Paine, who suggests a primary 
colectomy with ileostomy inasmuch as there is 
nothing that can be lost, and the chance of 
operative success is not entirely void. Our at- 
titude regarding this issue is based largely 
upon recent achievements in surgical prepara- 
tion where multiple blood infusions are the 
keynote to success, and the utilization of the 
newer antibiotics of great material importance. 


COLECTOMY 


The removal of all ulcerated and diseased 
bowel is now a prominent feature in manage- 
ment where the disease has become medically 
irreversible. As Kiefer and Jordan (25) have 
stated, “‘the medical treatment of chronic 
idiopathic ulcerative colitis must be regarded 
as a control and not a cure—complete colec- 
tomy is the only actual cure of chronic ulcer- 
ative colitis now available.” 

Like other matters pertinent to ulcerative 
colitis, the indications for colectomy cannot be 
rigidly standardized. In general, the following 
are considered more or less mandatory: per- 
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sistent sepsis and toxemia that continues de- 
spite heroic medical effort, pericolic abscesses 
and fistulas, impending perforation, structures 
with partial or complete obstruction, pseudo- 
polypoid degeneration, carcinoma, and per- 
sistent, painful anorectal disorders. Requiring 
slightly more latitude are dysfunctions second- 
ary to the toxemia of ulcerative colitis such as 
arthritis, anemia, dermatoses, impending acute 
liver degeneration, and degenerative changes 
in other organs. The medical invalid, subject 
to periodic exacerbations of severe colitis, 
must be considered a candidate for colectomy. 
Yet one must be ever mindful of the dangers 
and possible complications entailed in per- 
forming this operation. 

The decision to elect colectomy in prolonged 
chronically ill patients should be significantly 
influenced by a realization of the dangers of 
carcinomatous degeneration. An appreciation 
of this occurrence can be gained from many 
references. Brust and Bargen point out that 
the percentage of persons who have carcinoma 
following chronic ulcerative colitis is consider- 
ably greater than the percentage of persons in 
the general population who die of cancer of the 
intestines, including the rectum. They cite an 
incidence of 2.5 per cent in a series of 800 cases. 
Bargen, Jackman, and Kerr (6), in a group of 
871 cases, record an incidence of 3.2 per cent. 
Cattell and Boehme (11) report carcinoma in 
2 per cent of 450 cases at the Lahey Clinic. It 
is, however, significant that with increased 
severity of the disease there is a higher inci- 
dence of carcinoma. Cattell and Sachs (12) 
found this to be evident, inasmuch as 7 per 
cent of those operated upon at the Lahey 
Clinic had carcinoma complicating the colitis. 
With prolongation and chronicity, the inci- 
dence of carcinoma further rises. Colcock re- 
ported that of those patients having chronic 
ulcerative colitis 9 years or more, 1 out of 3 
developed carcinoma. Bargen (5) supports 
this point of view by his studies which demon- 
strate that carcinoma is particularly prone to 
occur in the colon that has most frequently 
undergone repeated attempts at healing’, fol- 
lowing repeated degenerative exacerbations. 
Needless to state, when carcinoma does com- 
plicate ulcerative colitis, the prognosis is usu- 
ally hopeless. 
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Fig. 1. Primary colectomy with ileostomy, plan of pro- 
cedure. Left paramedian incision, permanent ileostomy 
and temporary sigmoidostomy are illustrated. Insert de- 
picts extent of bowel excised. 


PRIMARY COLECTOMY WITH ILEOSTOMY 


It has been our recent practice to perform 
primary colectomy with ileostomy instead of 
the usual multiple stage operations. By colec- 
tomy, we refer to the complete extirpation of 
the colon including a segment of terminal 
ileum down to the midsigmoid. The sigmoidal 
stump is brought through the lower pole of 
the abdominal incision to form a temporary 
sigmoidostomy, and the proximal ileal stoma 
provides the permanent ileostomy. This tech- 
nique is by no means rare and has been de- 
scribed in many of the older surgical texts. 
Miller and his co-workers have reported their 
experiences with its utilization in patients suf- 
fering from advanced ulcerative colitis, and it 
is of interest to note that the procedure was 
evolved in their surgical practice through a 
process of evolution which began with ileos- 
tomy and included many of the multiple stage 
methods. Cave (13) reports having performed 
primary colectomy on 4 occasions. 
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Fig. 2. Preliminary separation of the omentum from the transverse colon. 


The advantages of a primary colectomy and 
ileostomy in one stage are many. The patient 
is subjected to fewer operations, and his im- 
provement following colectomy with ileostomy 
is more rapid than following ileostomy alone. 
Of much practical value is the ease with which 
colectomy may be carried out unhindered by 
the scars and adhesions of previous surgery, 
and free from the necessity of circumventing 
or revising the previous ileostomy. The risk 
of contamination by material from the stomas 
of the existent ileostomy is avoided. 

Many times the early removal of the colon 
is of special import. Intramural or appendiceal 
abscess formation, impending perforation, im- 
pending carcinoma, and intractable hemor- 
rhage often admit of no less radical a proce- 
dure. In pseudopolypoid disease it is well to per- 
form colectomy as early as possible (37). 


We have noted less complications referable 
to ileostomy following primary colectomy than 
after ileostomy alone. The risk of infectious 
processes arising from the diseased large bowel, 
such as abscesses and enterocolic fistulas, is 
eliminated. Adhesions are fewer and less 
dense. 

In performing primary colectomy we have 
incorporated several safety features which we 
believe to be significant. The first phase of the 
operation consists in the division of all the 
peritoneal and ligamentous attachments of the 
bowel with the exception of the mesentery. 
The colon is thus mobilized and the most diffi- 
cult part of the operation, i.e. the freeing of 
the splenic flexure, accomplished without sacri- 
fice of the blood supply, so that at any time, 
should the patient’s condition demand, the 
operation may be interrupted and safely ter- 
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Fig. 3. A, Incising right lateral peritoneal reflection and retracting the colon medially. 
Dotted line indicates division of the hepatocolic ligaments. B, Incising left lateral peri- 
toneal reflection. Dotted line indicates division of phrenocolic ligament. 


minated. After mobilization of the colon, liga- 
tion of the blood vessels and division of the 
mesentery and mesocolon proceed rapidly. 
The bowel is not divided until the entire colon 
and a portion of the ileum are delivered 
through the incision, thus reducing dangers of 
contamination. The omentum is usually pre- 
served, and where it is long enough, it can be 
split and each leaf placed in a paravertebral 
gutter. The operating time is reduced by mak- 
ing no attempt at reperitonealization: De- 
peritonealization in our series has produced 
no ill effects, and we are in agreement with 


Robbins, Brunschwig and Foote (32), who, in 
their clinical and experimental observations, 
noted no complications referable to leaving 
surfaces bare of peritoneum. 


TECHNIQUE 


The plan of procedure is depicted in Figure 
1 which illustrates the left paramedian incision 
and shows schematically the extent of bowel 
to be resected and locations of permanent 
ileostomy and temporary sigmoidostomy. 

Upon entering the abdominal cavity, brief 
exploration is made of the abdominal organs, 
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Fig. 4. Division of the mesentery, illustrating the liga- 
tion of the principal blood vessels. 


Fig. 5. Division of the ileum and sigmoid colon to form 
the permanent ileostomy and sigmoidostomy, respectively. 


and particular attention is paid to the ileum to 
determine whether or not extension of the dis- 
ease has occurred. Involvement of the ileum 
has been cited by McCready, Bargen, Dock- 
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Fig. 6. Combined abdominoperineal excision of the 
rectum. A, Left paramedian incision with removal of old 
scar. B, Dividing the left leaf of peritoneum in mobilizing 
the rectosigmoid. 


erty, and Waugh to have occurred’ in 28 per 
cent of 103 cases of diffuse thromboulcerative 
colitis. Inspection of the ileum will show the 
presence of exudate, petechial hemorrhages, 
edema, and induration when inflammatory 
involvement has taken place. 

Dissection begins with the stripping away 
of the omentum from its attachments to the 
transverse colon (Fig. 2). This is easily done 
and little bleeding is encountered. Should the 
omentum be densely adherent, due to inflam- 
mation of the bowel wall, some difficulty will 
be encountered, and rather than continue with 
this maneuver, the surgeon elects to remove 
the omentum with the diseased bowel. 

The ligamentous attachments of the colon 
are next divided, beginning the dissection 
with the incision of the peritoneal reflection on 
the right and mobilizing the cecum and appen- 
dix so that they can be retracted medially 
(Fig. 3). The ureter, kidney, and duodenum 
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incision to mobilize 


Bowel deposited 7 
in presacral space % 
and peritoneum closed 


Fig. 7. C, Dividing the right leaf of peritoneum in mobilizing the rectosigmoid and 
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upon rectum 
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anterior dissection down to the posterior vaginal wall. Posteriorly the dissection is 


carried down to the coccyx. 


are identified as the dissection proceeds su- 
periorly. By exerting traction on both the 
transverse and ascending colons, the ligamen- 
tous attachments from the liver are brought 
into view and divided. The left colon and up- 
per sigmoid are next mobilized by incising the 
lateral peritoneal reflections. The left ureter 
and kidney are identified. By drawing the 
descending and transverse colons downward 
while an assistant retracts upward and later- 
ally on the left costal margin and abdominal 
wall, the splenic flexure can be visualized and 
the phrenocolic ligament divided. The colon 
will now be found to be mobilized, and atten- 
tion can be directed toward ligating the blood 
supply and dividing the mesentery and 
mesocolon. 


D, Stump of sigmoid colon and mobilized rectum are de- 
posited in the presacral space and the peritoneal floor is reconstructed. 


A point on the ileum about 12 inches proxi- 
mal to the ileocecal valve is chosen, but the 
operator must be certain that this is well proxi- 
mal to any inflammatory involvement, and at 
this site the mesentery is divided and the 
mesenteric blood vessels ligated. The division 
of the mesentery proceeds to the cecum and 
the mesocolon is divided from right to left. 
Each large colic vessel is ligated with silk. The 
mesocolon is divided down to the midsigmoid 
to an extent that the sigmoidal bowel can be 
mobilized to permit its being drawn through 
the lower pole of the incision to form a sig- 
moidostomy. As a general rule it is necessary 
that ligation and division of the first and 
second sigmoidal arteries be carried out 


(Fig. 4). 
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Fig. 8. Perineal phase of combined abdominoperineal excision of the rectum. A, Bi- 
elliptical incision circumscribing anus. B, Plan of dissection. Sphincter muscles are 
excised with specimen. Levators are incised close to the bowel. C, Rubber dam has 
been placed in wound and 2 inch vaginal packing is inserted. D, Completion of pro- 


cedure showing Mikulicz pack in place. 


The next step is the division of the ileum. A 
stab wound is made in the lower right ab- 
dominal quadrant at a site chosen for the 
permanent ileostomy which should be sepa- 
rated by several inches from the right anterior 
superior spine and from the umbilicus, so that 
later a bag may be satisfactorily fitted. A 
straight clamp is inserted through this inci- 
sion and applied to the ileum at the point se- 


lected for division. A second clamp is placed 
distally, and the ileum is sectioned (Fig. 5). 
The proximal segment is drawn through the 
stab wound so that at least 4 centimeters pro- 
trude beyond the skin margin. The rent in the 
mesentery is then sutured to the anterior ab- 
dominal wall with interrupted sutures of No. oo 
chronic catgut. Care must be exercised that 
no sutures be placed in the bowel serosa. 
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The sigmoid colon is next divided between 
clamps at the site chosen for the temporary 
sigmoidostomy. After this division the speci- 
men is delivered from the field, and the ab- 
dominal wound is closed with interrupted fig- 
ure of 8 sutures of number 30 steel alloy wire 
in the peritoneum and fascia, and continuous 
sutures of number 25 steel alloy wire in the 
subcutaneous tissue and skin. A mushroom 
catheter is placed in the ileostomy and held in 
place by a pursestring suture of catgut. A 
second mushroom catheter is placed in the 
sigmoidal segment and fixed in position by a 
Daniel clamp. 

In preparation and in the postoperative 
management of these patients, the nonabsorb- 
able sulfonamides are widely utilized (3). For 
a period of years it was customary in our de- 
partment, to administer sulfathaladine pre- 
operatively to all patients undergoing bowel 
surgery. The use of this drug was continued 
postoperatively. In recent months we have 
found cremothaladine to be superior to sulfa- 
thaladine for routine use. The usual dosage is 
8 cubic centimeters, four times daily. Post- 
operative complications have been reduced by 
this method of therapy and we feel that a 
wider selection of operative procedure has 
been made available. 

Electrolytic and fluid balance must be care- 
fully controlled. A Miller-Abbott tube which 
was inserted preoperatively to maintain con- 
tinuous decompression and also, as suggested 
by Thorlakson, to assist in the retraction of 
the small intestine during the operation, is con- 
nected to suction and frequently irrigated. 
Wangensteen suction is also applied to the 
ileostomy tube; as soon as the ileostomy be- 
gins to function well the Miller-Abbott tube 
is withdrawn. When ileostomy drainage be- 
comes profuse it will be necessary to remove 
the mushroom catheter and apply an ileostomy 
bag, several of which should be kept on hand 
for early postoperative use. The Koenig- 
Rutzen bag is the most popular in use, but in 
recent months we have found the Torbot bag 
to be as satisfactory and less expensive. 

Ambulation is encouraged within the first 
24 hours. Antibiotics are administered in the 
postoperative period until the temperature 
curve is entirely normal. The patient will or- 
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dinarily convalesce rapidly, but it is advisable 
that he continue in the hospital or remain un- 
der strict observation for a period of at least 
3 weeks postoperatively. 

A most common complication is a loss of 
electrolytes and a disturbance in fluid balance 
which may occur in the first week after the 
establishment of an ileostomy (21). Close at- 
tention must be paid to blood chemistry val- 
ues. Ileostomy patients may lose from 1,000 
cubic centimeters to 6,000 or 7,000 cubic centi- 
meters of fluid daily, and about g1 per cent of 
their output of sodium will result through this 
channel (34). Frequent infusions of saline, 
Hartmann’s, and Ringer’s solutions as well as 
Darrow’s and hypertonic saline solutions are 
required. Blood is freely administered where 
serum protein levels fall, even though normal 
hemoglobin and red cell counts may be main- 
tained (8, 16). Daily urine specimens are col- 
lected for determining chloride values, a lab- 
oratory procedure which is simple and inex- 
pensive (20). 


RESECTION OF THE RECTUM 


It is indeed a rare case of ulcerative colitis 
that does not exhibit rather marked inflam- 
matory involvement of the rectum. Vaughan 
and one of us (H.E.B, 4.), observed that the 
disease begins in the rectum in over go per cent 
of cases. Jones reported that 93 per cent of 
cases seen at the Cleveland Clinic had their 
origins in the rectum and spread upward into 
the colon. This has been confirmed by Bargen 
and others (6, 7). In Jordan’s series of 430 
cases with ulcerative colitis the rectum was 
involved in 407, or 94 per cent. Kasick, 
Weigarten, and Brown, in reporting 7 cases of 
carcinoma complicating ulcerative colitis in a 
consecutive series of 143 patients, found that 
4 of these occurred in the rectum. Miller and 
co-workers performed 1 colectomy in 24 cases 
including a number of primary colectomies 
with ileostomy leaving the distal sigmoid and 
rectum in situ. In a followup note, they cite 
2 deaths which occurred due to hemorrhage 
and infection in the rectum and sigmoidal 
stump. One of these patients died after the 
lower sigmoid had perforated. 

With the exception of rare instances, we 
do not believe that colectomy is complete 
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without extirpation of the rectum. Depend- 
ing upon the condition of the patient and the 
severity of rectal involvement, an interval of 
one to several months is allowed before ab- 
dominoperineal excision is elected. The pa- 
tient is prepared by daily instillations of sulfa- 
thaladine suspension into the sigmoidostomy 
for at least a week prior to operation. Other 
preparation is similar to that prescribed for 
major bowel surgery. 

The technique employed is similar to the 
Miles abdominoperineal excision except that 
no effort toward radicability is made. Figures 
6, 7, and 8 illustrate the steps of this pro- 
cedure. No attempt is made to repair the 
perineal wound, but instead, a Mikulicz type 
pack is employed for hemostasis. 


ILEOSIGMOIDOSTOMY 


We do not feel it good policy to restore the 
bowel continuity once ileostomy has been per- 
formed, but in a few selected cases where the 
rectum and low sigmoid are free from disease, 
ileorectostomy or ileosigmoidostomy may be 
carried out. We mention these operations be- 
cause they are occasionally acceptable, but we 
would condemn the practice of leaving in situ 
the diseased rectum following colectomy in 
anticipation that rectosigmoid inflammation 
will subside enough to permit anastomosis. It 
is only in those rare cases which do not present 
rectal disease prior to colectomy that we have 
attempted ileosigmoidostomy. In our series, 
3 patients were subjected to this procedure. 
The results in 2 were satisfactory and the pa- 
tients successfully rehabilitated. One patient 
developed a spread of the disease to involve 
the ileum. 


VAGOTOMY 


Vagotomy has been a recent innovation in 
the surgical management of chronic ulcerative 
colitis. Dennis and Eddy (19), Dennis (18), 
and Thorek, have recorded promising results 
in early cases. As yet no definite conclusions 
can be drawn (17). The procedure has been 
reserved mainly for those patients who in the 
course of their illness have failed to respond to 
medical treatment, but do not present the pic- 
ture of advanced disease with scarring and fi- 
brosis. Vagotomy is considered ineffectual 


where narrowing of the bowel lumen has 
occurred. 

It has been rather difficult on our part to 
comprehend the exact rationale for vagotomy 
in the common, or as Jones described it, the 
“so-called universal” type of nonspecificchronic 
ulcerative colitis which begins in the rectum 
or sigmoid and spreads cephalad. We will 
concede that the parasympathetic (cholinergic) 
system, namely, the vagus and sacropelvic 
nerves, is most important, and that the vagus, 
which arises from the medulla, through its 
branches directly innervates a large portion of 
bowel. But we must concur with Portis, if 
neurogenic factors are to be considered in 
etiology, ‘‘that in the early and localized focus 
of this disease (idiopathic ulcerative colitis) 
the sacropelvic nerves and their innervations 
in these structures (rectum and sigmoid) are a 
primary source of the physiologic disorder. . . . 
Since emotional stimuli are transmitted over 
both vagus and sacropelvic nerves, the end 
physiologic effect of overt stimuli is a dis- 
turbance in physiologic balance. The motor 
nerve, e.g., the vagus, causes contractions and 
peristalsis of the small intestine and relaxation 
of the ileocolic valve. The colon in turn has in- 
creased motility, for the same reason, up to 
and including the ascending limb of the splenic 
flexure. The sacropelvic nerve has the same 
physiologic effect on the distal part of the colon 
as the vagus exerts on the ileocolic portion.”’ 

Scott and Cantrell in experimental studies 
using the colonmetrogram demonstrated that 
sectioning the vagus nerves had little or no 
effect on large bowel motility and tone, where- 
as sectioning of the pelvic parasympathetic 
nerves produced rather marked changes. It is 
therefore evident that attention should be 
directed toward interrupting the sacropelvic 
parasympathetic supply to the primarily dis- 
eased rectum and sigmoid rather than the 
vagus, if control of the disease is to be ex- 
pected through denervation. 


STATISTICS 


A variety of operations have been per- 
formed in our department in the treatment of 
45 patients who presented changes character- 
istic of advanced ulcerative colitis necessitat- 
ing surgical intervention (Table I). 
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TABLE I.— OPERATIONS 


No. of 

‘fons Deaths _lity-% 

Ileosigmoidostomy............ ° ° 
Abdominoperineal excision... . . 17 ° ° 
Miscellaneous................ 17 ° ° 

87 4 4.6 


No criterion for cure of idiopathic ulcerative 
colitis can be set forth without including in it 
a report of the rehabilitation of the patient. 
This is the gauge by which all treatment must 
be measured. Medical endeavor alone often 
brings about remission of symptoms and tem- 
porary restoration of health, but complete 
cures are not in the majority (35). 

By rehabilitation we wish to indicate a com- 
plete return to usual activities and occupation 
on the part of the patient without reserva- 
tions. Despite the inconveniences of wearing 
an ileostomy bag these rehabilitated patients 
are free of depression, are active and happy. 
Rehabilitation follow-up results are as follows: 
total number colectomies, 22; deaths following 
hospital discharge, 2; number of patients re- 
habilitated, 19 or 86.3 per cent. 

Two deaths occurred in our series following 
discharge from the hospital. One patient (a 9 
year old girl) developed a progression of the 
disease with severe enteritis complicated by 
abscess formation and died 1 year after colec- 
tomy. The second patient died of fulminating 
bronchopneumonia 5 months after colectomy. 


SUMMARY 


1. Standardization in the management of 
chronic ulcerative colitis has not been possible. 
Patients do not react similarly to specific 
regimens and the ingenuity of the physician 
and of the surgeon alike is often tried to the 
utmost. 

2. All advanced, seriously ill patients, should 
have the benefit of early surgical supervision, 
and an intimate surgeon-patient relationship 
must be established. 

3. The management of no other disease 
lays such stress upon art as distinguished from 
didacticism in healing. Decisions are condi- 
tional, and there is no place for stubborn or 
opinionated tenets. 
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4. Ileostomy is not a curative procedure in 
itself and should be followed by colectomy. 

5. Ileostomy in the acute, fulminating forms 
of the disease is not to be entirely condemned, 
as it can indeed prove to be a lifesaving meas- 
ure particularly when supported by intensive 
blood transfusions and antibiotic therapy. 

6. Colectomy is the primary contribution 
made by surgery toward the cure of chronic 
ulcerative colitis. It has been performed by 
many surgeons, with low morbidity and mor- 
tality rates. 

7. A technique for primary colectomy with 
ileostomy is offered as a supplement to present 
day surgical procedures in the hope that its 
utilization will materially lessen the compli- 
cations and difficulties often associated with 
the multiple stage operations. 

8. Excision of the rectum is recommended 
for all cases with the possible exception of 
those rare instances in which there has at no 
time existed any apparent rectal involvement. 

g. Conclusions relative to the value of vagot- 
omy cannot as yet be drawn. Its rationale has 
not been made entirely clear. 

10. In a series of 249 cases, 45 or 18 per 
cent underwent some form of operation. Op- 
erations performed totaled 87, with a mortality 
rate of 4.6 per cent. 

11. Rehabilitation was successful in 86.3 per 
cent of patients undergoing colectomy. 
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N the course of treating a case of severe 
paralytic ileus it was observed that the 
urinary chloride concentration remained 
low for 8 days, despite a large intake of 
sodium chloride, and that the patient’s clinical 
recovery on the ninth day coincided with a 
sudden rise in the urinary chloride level. A 
study of the blood and urinary biochemical 
changes in a subsequent series of 6 cases of 
paralytic ileus at the General Hospital, Jo- 
hannesburg, revealed the same phenomenon 
in all, and showed that changes in the plasma 
chloride concentration ran roughly parallel 
with those in the urine. In all of the 3 cases 
in which it was estimated, the plasma chloride 
concentration was below 500 milligrams per 
cent (expressed as sodium chloride) before in- 
travenous saline treatment was commenced, 
and rose to normal levels at about the same 
time as signs of peristalsis returned. In the 
most obstinate of these cases, an observation 
was made which prompted the present in- 
vestigation. 


The patient, a white woman, aged 47 years, had 
developed a distended, silent abdomen and was 
vomiting copiously 70 hours after a panhysterec- 
tomy for carcinoma of the uterus. Neostigmine 
(prostigmin) had been given intravenously 5 hours 
before in a dose of 0.5 milligram and had produced 
no noticeable effect. Chloride was absent from the 
urine by the Fantus (1936) test. An intravenous 
drip was set up and saline administered in a 5 per 
cent solution followed by an isotonic solution, at the 
rate shown in Figure 1. Within 2 hours of starting 
the intravenous hypertonic saline, normal intestinal 
borborygmi were heard and flatus was passed. The 
urinary chloride level had risen to 3 grams per liter 
by this time, and when neostigmine (0.5 mgm.) was 
given intravenously it provoked a bowel motion 
within 30 minutes. The cause of the ileus had ap- 
parently by no means been overcome, however, for 
when the intravenous fluids were discontinued over- 
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night, the patient relapsed and again developed dis- 
tention of the abdomen, with absent intestinal 
sounds, much vomiting, and a urinary chloride con- 
centration which had fallen to 2 grams per liter. 
For the next 2 days she was kept on intravenous 
fluids, but, while bowel sounds became audible and 
vomiting ceased, no bowel motion occurred. Cessa- 
tion of the intravenous infusion because of subcu- 
taneous edema on the sixth postoperative day again 
resulted in a rapid decline in the urinary chloride 
concenrtation and in a second relapse of the ileus the 
following morning. With the urinary chlorides at 
I gram per liter neostigmine was given in the same 
dose as before and was entirely ineffective. A Cantor 
tube was passed and soon after the chloride level in 
the urine had been raised by further intravenous 
fluids, low-pitched intestinal sounds returned. An- 
other intravenous neostigmine injection gave rise to 
abdominal cramps within 5 minutes and a bowel 
movement within 15 minutes, after which the pa- 
tient’s recovery was uneventful. 


The unusually refractory course of the ileus 
in this patient suggested that the condition 
was the result of some factor which had pro- 
duced at the same time a suppression of renal 
chloride excretion. As long as the urinary 
chlorides were maintained above 3 or 4 grams 
per liter, the intestine was able to contract and 
to respond to a neostigmine injection, but 
soon after the intravenous saline was stopped 
a rapid fall in urinary chlorides ensued and 
the bowel reverted to its state of virtual paral- 

sis. 

While Marriott (1947) and Aird (1948) 
have both suggested that paralytic ileus may 
sometimes result from salt depletion, no au- 
thor, in the publications which have been 
available for study, appears to have investi- 
gated how far the plasma electrolyte deple- 
tion may be of importance in the etiology of 
paralytic ileus. The present communication 
describes some of the effects of low sodium 
and chloride concentrations on peristalsis, as 
observed in the isolated intestine of the rab- 
bit, of the guinea pig, and of man. 
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Fig. 1. Sodium chloride intake and urina1 


chloride concentration in a case of 


a Bri ileus following panhysterectomy. The upper curve represents the chloride 


concentration in grams 


er liter (Fantus test, 1936) in each specimen of urine passed, 


while the histogram indicates the rate of intravenous sodium chloride administration 
in grams per hour. Shaded areas show the duration of — ileus as diagnosed by 


abdominal distention, vomiting, and absent bowel soun 


Time markings (abscissae) 


indicate midday on the 3rd to 9th day after the operation. NV, intravenous injection of 
0.5 mgm. neostigmine (prostigmin); S, bowel motion; O, onset of subcutaneous 


edema; C, Cantor tube passed. 


METHODS 


1. In the earliest experiments the technique 
of Trendelenburg (1917) was followed; the 
changes in length and in internal volume of a 
strip of rabbit or guinea pig intestine were re- 
corded simultaneously. In this method the 
proximal, ligated end of a piece of intestine 
was attached to a lever which recorded its 
longitudinal contractions on a revolving drum, 
while the distal end was tied round a hollow 
glass tube filled with Tyrode solution. This 
tube led to a Marriotte bottle the height of 
which could be varied, thereby modifying the 
pressure inside the loop. The air above the 
Tyrode solution in the Marriotte bottle was 
connected to a piston recorder registering vol- 
ume changes in the intestine. The organ bath 
containing the intestinal strip was filled to a 
75 milliliter graduation mark with Tyrode 
solution maintained at 36 to 38 degrees C. A 
brisk stream of a 95 per cent oxygen 5 per 
cent carbon dioxide mixture was bubbled 
through the solution in the organ bath. Most 


of the experiments to be described were car- 
ried out on a 6 to 8 centimeter length of rab- 
bit terminal ileum, but the findings were con- 
firmed on rabbit jejunum and mid-ileum, and 
on guinea pig duodenum and terminal ileum. 

The pressure within the lumen of the in- 
testine was raised to 3 centimeters of Tyrode 
solution by elevating the Marriotte bottle. 
In the majority of the experiments the intra- 
luminal pressure was raised to this level in- 
termittently for 3 minutes at a time, being 
lowered well below zero pressure for the re- 
maining 7 minutes of each 10 minute period. 
It was found subsequently, however, that if 
the increased internal pressure was main- 
tained for long periods of time, peristaltic 
waves occurred in a fairly constant pattern for 
periods of 4 to 7 hours with little or no evi- 
dence of fatigue in 18 out of 21 preparations 
of rabbit gut. This finding confirms Trendel- 
enburg’s claim (1917) that rabbit intestine is 
not fatigued by long continued distention. 
When guinea pig intestine was used fatigue 
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Fig. 2. Apparatus used in the modification (method 2) of Trendelenburg’s (1917) 
‘method for studying propulsive efficiency of an intestinal segment, G. C, Outflow 
volume recorder; E, end of the tube conveying fluid from gut lumen into C; K, ky- 
mograph drum; P1, P2, piston recorders; R, reservoir of Tyrode solution; S, vertically 
—s stand; 7, T2, T-pieces; Vi, V2, one way valves; W, water bath at 37 de- 
grees C. 


occurred much earlier, sometimes within 2 
hours. 

2. A modification of Trendelenburg’s (1917) 
method was employed in later experiments, 
in which the propulsive efficiency of the intes- 
tinal strip could be estimated by collecting 
and measuring the fluid expelled by each series 
of contractions. This method was used on 
segments of human intestine, removed for 
carcinoma of the adjacent bowel, and trans- 
ported to the laboratory immediately in oxy- 
genated Tyrode solution. The distal end of the 
intestinal segment was tied round an extension 
from one limb of a glass T-piece, the remain- 
ing limbs of which were connected to one way 
valves, Vi and V2 (Fig. 2). One of these 
valves, V; allowed Tyrode solution from a 
reservoir, R, on an adjustable stand, S, to 
enter and fill the intestinal loop when it re- 
laxed after each peristaltic contraction. The 
other valve, V2, permitted fluid forced by con- 
tractions out of the intestinal lumen, to flow 
into a glass container, C, which communi- 
cated with a large, frontal-writing piston re- 


corder, P;. The entrance of fluid into C dis- 
placed air which produced an upward move- 
ment of the recorder, P:, against the revolving 
kymograph drum, and C could be emptied, 
either by hand or with an automatic electrical 
relay, described elsewhere (Streeten and 
Vaughan Williams, 1950), after any desired 
excursion of the recorder lever against the 
drum. The outflow record consisted in a series 
of up-strokes separated, during quiescence of 
the gut, by horizontal lines. The magnitude 
of each contraction or series of contractions 
could be determined in terms of the volume 
of fluid ejected, by calibrating the recorder 
for known volumes of fluid injected with a 
syringe into the closed recorder system. The 
T-piece, T2, and the lower end of the glass 
tube within the reservoir, R, were at the same 
horizontal level as the end, E, of the outflow 
tube within the recording chamber, C. At the 
height of each peristaltic contraction, the mo- 
mentary rise in the fluid level within 7: was 
recorded on the drum by the piston recorder, 
P,. Longitudinal contractions were registered 
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Fig. 3. 


Simultaneous record of the longitudinal contractions (upper tracing) and the vol- 


ume changes (lower tracing) of a strip of rabbit terminal ileum, in response to raising the inter- 
nal pressure to 3 centimeters Tyrode for 3 minutes at a time. The solution in the organ bath 
was varied as follows: a and b, Tyrode solution containing half the normal sodium chloride con- 
centration (4 gm./l.); c and d, normal Tyrode solution (NaCl 8 gm./l.); e and f, sodium 
chloride deficient Tyrode solution, as in a and b, but with sufficient dextrose added (1.8 gm. in 
75 ml. bath) to restore normal tonicity. Neostigmine methyl sulfate, 1 microgram, was added 
to the 75 milliliter bath, 16 minutes before each of the tracings, b, d, and f. Time in 


minutes. 


on the drum by means of a lever to which the 
ligated, proximal end of the intestine was at- 
tached. The temperature was maintained at 
37 degrees C. by means of a water bath, W, 
and a brisk stream of a 95 per cent oxygen 5 
per cent carbon dioxide mixture was bubbled 
through the fluid in the organ bath through- 
out the experiment. The organ bath was re- 
filled after emptying and was washed between 
experiments with Tyrode solution at 37 de- 
grees C. 

3. The apparatus, described elsewhere 
(Streeten and Vaughan Williams, 1950) for 
use in Thiry-Vella loops in dogs, was also em- 
ployed on the suggestion of Dr. E. M. 
Vaughan Williams in the present series of ex- 
periments on isolated human intestinal seg- 
ments. A metal tube was tied into either end 
of an 8 to 10 centimeter length of intestine 
immersed in oxygenated Tyrode solution at 
37 degrees C. Tyrode solution at the same 
temperature was run into the lumen at the 
oral end and out from the aboral end at pres- 


sures which varied from 2 to 10 centimeters 
and which were kept the same at both ends. 
The rate of outflow of fluid from the aboral 
end was measured by means of the volume 
recorder described in 2. Through T-pieces 
connected with the tubes conveying the Ty- 
rode solution into and out of the gut, the 
movements of the fluid resulting from con- 
tractions at either end of the intestinal seg- 
ment were made to operate piston recorders 
which registered contractions on the kymo- 
graph drum. In this way the propulsive ef- 
ficiency of the intestinal segment could be 
studied with both ends of the segment open, 
with fluid entering through the oral end (and 
not the aboral end, as in Trendelenburg’s 
method), and without the unphysiological 
straightening of the intestine by its suspension 
between a fixed tube and a moving lever. 


EXPERIMENTAL RESULTS 


Normal peristalsis. An intestinal segment 
suspended in normal Tyrode solution by 
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Fig. 4. Record of the longitudinal contractions (upper tracing) and vol- 
ume changes (lower tracing) of a Trendelenburg preparation of rabbit ter- 
minal ileum with the in pressure maintained at 3 centimeters Tyrode 
solution. The intestine was immersed in the following solutions: a, nor- 
mal Tyrode solution; b, Tyrode solution without sodium chloride; c, Ty- 
rode solution without sodium chloride, to which the normal sodium ion 
concentration (149 mEq./l.) had been restored by the addition of sodium 
lactate (1.15 gm. per 7s ml.); d, Tyrode solution without sodium chloride, 
to which the normal chloride ion concentration (143.5 mEq./l.) had been 
restored by the addition of bis-hydroxyethyldimethylammonium chloride 
(1.74 gm. per 75 ml.); e, Tyrode solution without sodium chloride, to 
which the normal tonicity had been restored by the addition of dextrose 


(3.6 gm. per 75 ml.); f; normal Tyrode solution. Time in minutes. 


Trendelenburg’s method shows longitudinal 
contractions only, unless the internal pressure 
exceeds a certain level, the “peristaltic thresh- 
old.” When the distending pressure is raised 
above this threshold, peristaisis is initiated. 
This is shown in Figure 3c, where the upper 
tracing registers longitudinal contractions 
while the lower tracing records changes in the 
internal volume of the gut. When the intra- 
luminal pressure was increased in this prepa- 
ration from zero to 3 centimeters Tyrode solu- 
tion, the upper lever rose, indicating shorten- 
ing of the intestine, and the lower lever fell, 
as a result of dilatation of the gut, followed 
immediately by the onset of peristaltic waves. 
When, after 3 minutes, the pressure within 
the lumen of the intestine was lowered again 
_to zero, the longitudinal tone returned to its 
previous level and peristaltic contractions 
ceased. If, on the other hand, the distending 
pressure was maintained for some time, it was 
found that in some preparations the peristal- 
tic waves stopped for a time and then started 
again as shown in Figure 7a. In other ob- 
servations there was no complete interrup- 
tion, but the waves alternately declined and 
increased in amplitude. This variation in per- 


istaltic activity was most obvious in guinea 
pig intestine, but was seen also in rabbit and 
human intestine, and confirmed the findings 
of Leo (1933), Meyer and McEwen (1947), 
and Streeten and Vaughan Williams (1950). 

The addition of physostigmine sulfate or of 
neostigmine methyl sulfate (prostigmin) to 
the organ bath in concentrations of 1:7.5 X 10’, 
promoted continuous peristaltic activity as is 
illustrated in Figure 7a. These drugs also in- 
creased the amplitude of longitudinal con- 
tractions and the tone of both the longitudinal 
and the circular muscle layers. With acetyl- 
choline bromide, on the other hand, in con- 
centrations of 1:1.5X10° to 1:7.5X10°, the 
tone of both intestinal muscle layers was in- 
creased, but the amplitude of longitudinal 
and peristaltic contractions was usually de- 
creased, though sometimes unaffected or in- 
creased. 

Effects of deficiency in sodium chloride. 
When the gut was immersed in Tyrode solu- 
tion from which the sodium chloride had been 
omitted, longitudinal and peristaltic contrac- 
tions in response to distention of the intestine 
were absent, as shown in Figure 4b, and were 
not restored by making the solution isotonic 
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Fig. 5. Determination of critical sodium chloride concentration for propulsion by human cecum 
(method 3). The cecum, cannulated at both ends, was suspended in Tyrode solution of which 
the sodium chloride concentration was changed, as indicated by the ciphers, from 8 to 4, 5, 6, 7, 
and again 8 grams per liter. The upper tracing shows contractions registered by a piston re- 
corder connected with the fluid entering the oral end of the cecum, while the lower line indicates 
the volume of fluid expelled from the aboral end and is calibrated in milliliters. The pressure at 
either end was 6 centimeters Tyrode. The large contractions recorded when the serosal surface of the 
cecum was washed, at W, with Tyrode containing 4 grams sodium chloride per liter were due to the 
mechanical effect of emptying and refilling the organ bath. It is seen that only very small con- 
tractions, producing no outflow of fluid, occurred when the sodium chloride concentration was 
4 or 5 grams per liter, but that the contractions were increased and fluid propulsion became 


possible when the sodium chloride concentration was increased to 6 grams per liter, or higher. 


Time in minutes. 


with the addition of dextrose (49.2 gm./l.) 
(Fig. 4e) or sucrose (93.4 gm./l.). As the con- 
centration of sodium chloride in the fluid was 
raised from zero, a point was reached (at 
about 4 gm. NaCl/l. for rabbit intestine) at 
which peristalsis was negligible (Fig. 3a) but 
did return, though in waves of small ampli- 
tude, when dextrose or sucrose was added to 
restore isotonicity (Fig. 3e). If the sodium 
chloride concentration of the immersion fluid 
was raised a little further, the intestine re- 
gained the ability to transport fluid without 
the restoration of the normal tonicity in the 
medium. This is shown in Figure 5, where 
the peristaltic waves (top tracing) and the 
volume of fluid ejected from a piece of human 
cecum were recorded while the sodium chlor- 
ide concentration was varied as indicated by 
the ciphers. It is evident that the peristaltic 
waves were able, with the intestine immersed 
in normal Tyrode solution (8 gm. NaCl/1.) to 
expel fluid from the gut, but were reduced to 
such an extent in Tyrode with 4 or 5 grams 
sodium chloride per liter that no propulsion 


of fluid took place. Only when the sodium 
chloride concentration had been raised from 
5 to 6 grams per liter, did peristalsis become 
strong enough to transport fluid. For rabbit 
intestine the critical sodium chloride concen- 
tration was lower than for human gut and lay 
between 4 and 5 grams of sodium chloride per 
liter. 

In order to determine whether the sodium 
or the chloride ion was the more important 
for normal intestinal motility in vitro, half or 
all the sodium chloride contained in normal 
Tyrode solution was substituted by equimolar 
amounts of various sodium salts (sulfate, ni- 
trate, bicarbonate, lactate, and phosphate) or 
chlorides (choline and bishydroxyethyldimeth- 
ylammonium chlorides). Figure 4 shows 
how a strip of rabbit terminal ileum, distended 
with a constant pressure of 3 centimeters was 
able to contract in length (upper tracing) and 
in volume (lower tracing) when immersed in 
normal Tyrode solution (a). When the fluid 
in the organ bath contained no sodium chlor- 
ide (in b) contractions were absent, even when 
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Fig. 6. Volume changes in a Trendelenburg preparation of rabbit termi- 
nal ileum at an internal pressure maintained at 3 centimeters. The gut is 
immersed in Tyrode solution containing 5 grams sodium chloride per liter in 
a and c, and 4 grams sodium chloride per liter in b. The arrows mark the 
times at which physostigmine, 1 microgram, was added to the 75 milliliter 


bath. Time tracing in minutes. 


dextrose was added to make the fluid iso- 
tonic (in e) and the restoration of the normal 
chloride ion concentration (in d) was about as 
effective as the restoration of the normal sodi- 
um ion concentration (in c) in stimulating 
contractions which were still far smaller, how- 
ever, than when both the sodium and the 
chloride ion concentrations were returned to 
their normal level (f). In the same experi- 
ments it was found that acetylcholine had no 
effect in the absence of sodium chloride and 
that, for the characteristic acetylcholine re- 
sponse the presence of sodium ions was all- 
important, whereas the chloride ion concen- 
tration was apparently of little consequence. 
In Tyrode solution with half the normal sodi- 
um chloride concentration the action of ace- 
tylcholine was retained, though reduced by 
about half as compared with its action in 
normal Tyrode solution. Physostigmine and 
neostigmine (1:7.5 10’) had no effect in the 
absence of sodium chloride and very little ef- 
fect in Tyrode with half the normal sodium 
chloride content (Fig. 3b), even after the 


osmotic pressure of the solution had been 
made normal with dextrose (Fig. 3f). The 
minimal sodium chloride concentration ne- 
cessary for the usual augmentation produced 
by physostigmine was found to lie between 
4 and 5 grams of sodium chloride per liter for 
rabbit intestine. This is demonstrated in Fig- 
ure 6 which records the peristaltic contrac- 
tions of rabbit terminal ileum. Physostig- 
mine, added at the arrows, is shown to stimu- 
late peristalsis in Tyrode solution with 5 grams 
of sodium chloride per liter (a and c), but to 
have very little stimulant action when ad- 
ministered with the gut immersed in Tyrode 
solution containing 4 grams of sodium chlor- 
ide per liter (in b). 

Effect of the plasma abnormalities in para- 
lytic ileus. In paralytic ileus there is charac- 
teristically a pronounced reduction in the plas- 
ma chloride concentration and a relatively 
slight fall in the plasma sodium level. The 
bicarbonate ion concentration is raised but 
usually not sufficiently to compensate for the 
chloride depletion. These changes were well 
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TABLE I.—THE COMPOSITION OF SOME OF 
THE SOLUTIONS USED 


(Concentrations in milliequivalents per liter 
unless otherwise stated) 


I 2 3 4 
Constitu- 
Plasma Tyrode solu- 
ent Solution made 
in para- Normal Tyrode| tion with 4 
Jytic up to _—, solution normal NaCl 
ileus* content 
Nat 136.1 136.1 149.3 80.8 
K+ 6.2 4.1 2.7 2.7 
Mgtt+ not re- 0.2 0.2 0.2 
ported 
Cat+ not re- 3.6 3.6 3.6 
ported 
85.0 85.0 143.5 715.0 
HCOs;- 34.9 34.9 1I.9 11.9 
not re- 6.0 0.0 0.0 
ported 
Lactate not re- 17.7 0.0 0.0 
ported 
Phosphate] not re- o mgm. o mgm. 
ported NaiiePO. per |. perl. perl. 
Dextrose | not re- 1 gm./l. gm./l. 1 gm./l. 
ported 


*As reported by Falconer and others, 1939 (Case 24, on 12-29-37). 


shown in one of the cases (No. 24) described 
by Falconer, Osterberg, and Bargen (1939), 
and an attempt has been made to study the 
motility of intestinal segments immersed in a 
solution with the same abnormalities in elec- 
trolyte composition (Table I). The anion 
deficit observed by these authors was balanced 
with sulfate ions in the concentration reported 
by Atchley and Benedict (1927) in intestinal 
obstruction, and with lactate ions. The de- 
ficient solution was actually prepared by dis- 
solving in each liter of distilled water 4.50 
grams sodium chloride, 0.31 gram potassi- 
um chloride, 0.20 gram calcium chloride, 0.01 
gram magnesium chloride, 0.05 gram sodi- 
um biphosphate, 2.93 grams sodium bicar- 
bonate, 0.43 gram disodic sulfate, 1.98 grams 
sodium lactate and 1.00 gram dextrose. Fig- 
ure 7 records the peristaltic contractions of 
guinea pig intestine when immersed in such 
a medium. It is seen that while large contrac- 
tions and a good response to neostigmine 
(added at the arrows) were present with the 
gut in normal Tyrode solution (a and c), very 
feeble contractions occurred with an almost 
insignificant response to neostigmine when 
the gut was bathed in the abnormal solution 


(b). Rabbit small intestine was less adversely 
affected by this solution. When human trans- 
verse colon was immersed in the abnormal 
fluid, Figure 8a shows that longitudinal con- 
tractions (middle tracing) were reduced, while 
peristaltic waves were absent (lowest line) and 
no fluid was transported by the intestine, as 
shown by the top line. The same intestinal 
segment in normal Tyrode solution (Fig. 8b) 
showed larger longitudinal contractions with 
fairly regular peristaltic waves and active pro- 
pulsion of fluid as indicated by the upward 
movements of the lever which recorded the 
top tracing. Neostigmine failed to stimulate 
peristaltic contractions of the colon when in 
the abnormal solution (a), whereas in normal 
Tyrode solution (b) it increased the colon’s 
rate of propulsion of fluid from 0.4 to 0.9 
milliliter per minute. Human terminal ileum 
behaved in the same way, but human cecum 
retained some propulsive power though this 
was much reduced in the abnormal solution. 

In view of the possible significance of the 
high blood urea so frequently encountered in 
paralytic ileus, the effect of urea on the iso- 
lated intestine was examined. In concentra- 
tions of 133 to 500 milligrams per 100 milli- 
liters urea inhibited peristalsis only once, 
while in 4 experiments it was observed to have 
a slight stimulant action on the peristalsis of 
rabbit terminal ileum. 

Stimulation of peristalsis in low sodium chlo- 
ride solutions. In an attempt to find whether 
any substances were capable of stimulating 
the isolated intestine immersed in sodium 
chloride deficient solutions, the work of Lor- 
ente de N6é (1948) on nervous conduction in 
the absence of sodium suggested the trial of 
quaternary ammonium salts on intestinal 
function under such conditions. Tetraethyl- 
ammonium bromide and iodide were found in 
small doses (1:10 to 1:10°) to cause inhibition, 
and in larger doses (1:9X 10° to 1:3 X 107) to 
result in equally obvious stimulation of peri- 
stalsis, with a rise in the circular tone of rabbit 
terminal ileum. This was seen in Tyrode solu- 
tion with half-normal sodium chloride content 
(Fig. 9a) as well as in normal Tyrode solution 
(Fig. 9b). A similar stimulant effect was ob- 
served when furmethide (furfuryl trimethyl- 
ammonium iodide) was added to the organ 
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bath in concentrations of about 1:10°, in the 
presence of half the normal sodium content. 
In Tyrode solution with no sodium, fur- 
methide caused an increase in circular tone 
but no true peristalsis. 


DISCUSSION 


Normal peristalsis is a co-ordinated re- 
sponse of the intestinal musculature to a stim- 
ulus in the form of distention of the lumen. 
This response depends on the integrity of the 
nervous elements within the intestinal wall, 
since it can be abolished by the application 
of local anesthetics (e.g. cocaine) which, how- 
ever, do not prevent the longitudinal “pen- 
dulum” movements (Feldberg and Lin, 1949). 
In view of the demonstration by Hodgkin 
and Katz (1949) that sodium ions are essen- 
tial for conduction in nerves, it is, therefore, 
not surprising to find that these ions are 
equally necessary for normal intestinal peri- 
stalsis. 

The results reported in this paper show 
that progressive reduction in the sodium 
chloride concentration of the surrounding me- 
dium has an increasingly depressant action 
on intestinal motility. It was observed that 
at a sodium chloride concentration sufficiently 
low to abolish the co-ordinated propulsive 
activity of the bowel, to-and-fro longitudinal 
movements were usually still present. These 
changes in length are probably less dependent 
than propulsive movements on a nervous me- 
chanism, and for their complete abolition the 
sodium chloride concentration of the medium 
has to be reduced still further. In the same 
way the longitudinal contractions elicited by 
acetylcholine have been held to be due to a 
direct action on the smooth muscle fibers 
(Vogt, 1943; Feldberg and Lin, 1949), and in 
the experiments reported here, they were 
found to be still present, though reduced, at 
sodium chloride concentrations low enough 
to abolish the propulsive ability of the intes- 
tine, even in response to neostigmine stimula- 
tion (e.g. at 4 gm. NaCl/l. for rabbit intes- 
tine). In their study of the effects of reducing 
the electrolyte concentration on the longitu- 
dinal movements of rabbit jejunum, Magee 
and Reid (1927) described results comparable 
with those reported here. Their preparations 


Fig. 7. Record of the volume changes of a Trendelen- 
burg preparation of guinea pig terminal ileum, with the 
intraintestinal pressure maintained at 3 centimeters Ty- 
rode. The gut was immersed in a and c in normal Tyrode 
solution, and in b, in a solution resembling in electrolyte 
content the plasma in a described case of paralytic ileus 
(Table I). Neostigmine, 1 microgram, was added to the 
75 milliliter bath at each of the arrows. Time in minutes. 


were even more sensitive to sodium chloride 
lack, and it was found that the sodium chlo- 
ride concentration in the sodium chloride de- 
ficient Tyrode used had to be raised to 6 grams 
per liter before longitudinal contractions re- 
turned. 

It is evident then, that if the sodium chlo- 
ride concentration in the fluid surrounding the 
bowel is lowered below a certain critical level, 
peristalsis is abolished. This threshold sodi- 
um chloride concentration for peristalsis in 
sodium chloride deficient Tyrode solution was 
found to lie between 4 and 5 grams per liter 
for rabbit intestine and between 5 and 6 
grams per liter for human bowel, which cor- 
responds with a sodium concentration of 225 
to 265 milligrams per cent and a chloride 
concentration of 327 to 389 milligrams per 
cent (or 539 to 641 mgm. per cent expressed 
as sodium chloride). This depression of peri- 
stalsis is in part the effect of hypotonicity 
since it is to some extent restored by bringing 
back the osmotic pressure to normal with dex- 
trose or sucrose. 

In the conditions which obtain in paralytic 
ileus, as exemplified by one of the cases of 
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Falconer and others (1939), the plasma con- 
centration of sodium is higher, and of chloride 
lower than at the threshold sodium chloride 
concentration, as determined here. Under 
these conditions, the experiments have shown 
that, while a certain amount of longitudinal 
activity is still possible, propulsive movements 
are abolished. Of the sodium salts used in 
this experiment, each separately had a stimu- 
lant action on peristalsis in low sodium chlor- 
ide Tyrode solution, so that the impairment 
of contractility and of neostigmine response 
was due not to a specific inhibitory effect of 
any of the constituents, but presumably to the 
low chloride ion concentration (497 mgm. per 
cent, expressed as sodium chloride). 

These experiments do not, of course, ex- 
clude the possibility that the bowel might re- 
act differently im situ, but it appears likely 
from this evidence that, in at least a certain 
proportion of cases of paralytic ileus, the in- 
testine will remain unable to propel its con- 
tents unless the plasma deficiencies are made 
good. Such a conclusion would explain the 
experience described in the introduction to 


Fig. 8a (Legend on opposite page) 
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this paper, where a patient with paralytic 
ileus twice failed to respond to a neostigmine 
injection when in a state of sodium chloride 
depletion, and twice responded promptly with 
a bowel motion when the sodium chloride 
depletion had been overcome. The obvious 
conclusion is that parasympathomimetic 
drugs should have no place in the therapy of 
ileus until the sodium chloride deficiency has 
been rectified. Even then, there is no assur- 
ance that a cure will result unless the recur- 
rence of sodium chloride depletion can be 
avoided. Perhaps the inactivity of neostig- 
mine in the presence of chloride depletion 
would explain why the use of this drug for 
paralytic ileus has been abandoned by many 
modern surgeons (Devine, 1940; Wangen- 
steen, 1942; Mason and Zintel, 1946; Pfeiffer, 
1947; Aird, 1948). 

From the evidence presented it seems likely 
that some cases of paralytic ileus are due to 
lowering of the plasma chloride concentra- 
tion. The administration of sodium chloride 
in large amounts will not necessarily cure the 
condition, however, as is obvious from the 
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Fig. 8b 

Fig. 8. Activity of human transverse colon suspended (method 2) in a, a solution re- 
sembling in electrolyte composition the plasma in a described case of woomge y ileus (Table 
I) and, b, normal Tyrode solution. The top tracing records the volume of fluid expelled 
from the intestinal segment, and is calibrated in milliliters. The middle tracing repre- 
sents longitudinal contractions which are seen to be relatively little affected by the ionic 
deficiencies present in a, while the lowest tracing shows the peristaltic waves, present 
only in normal Tyrode solution. Neostigmine (1:108) was added to the bath at the arrows 
and resulted in stimulation of longitudinal contractions only, in a, and in an increase in 
the rate of outflow from 0.4 to 0.9 milliliter per minute in b. Time in minutes. 


case history described. While the return of 
peristalsis appears invariably to follow upon 
the restoration of the normal plasma chloride 
level and urinary chloride excretion, the fact 
that a relapse may occur if intravenous saline 
therapy is stopped too soon indicates some 
failure of the normal mechanism controlling 
electrolyte distribution in the body. A study 
of some factors which may be concerned in 
this phenomenon is in progress. 

It is impossible to determine the exact ex- 
tent of sodium and chloride deficiency in se- 
verely depleted patients. In paralytic ileus 
there is a remarkably high tolerance for sodi- 
um chloride, and patients with ileus will fre- 
quently show obvious clinical improvement 
and no edema after the intravenous adminis- 
tration of more than 50 or even 70 grams of 


sodium chloride in 24 hours. In view of the 
danger of pulmonary edema and congestive 
cardiac failure, however, it is unwise to ad- 
minister such large amounts of intravenous 
saline, and a safer policy is to follow the clin- 
ical rule of Bartlett, Bingham, and Pedersen 
(1938) and to give intravenously in the first 
24 hours of treatment 0.5 gram sodium chlo- 
ride per kilogram body weight for every 100 
milligrams per cent of the plasma chloride re- 
duction below 560 milligrams per cent (ex- 
pressed as sodium chloride). Thereafter, un- 
less the plasma chloride level remains low, it 
is useful to base the sodium chloride intake on 
the chloride loss through intestinal suction 
and in the urine over the previous 24 hours, 
with due allowance for loss in the sweat. The 
Fantus (1936) test can be used as readily to 
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Fig. 9. Longitudinal (upper tracing) and volume (lower tracing) contractions of a strip of rabbit 
terminal ileum at a constant internal pressure of 3 centimeters in, a, Tyrode solution containing half the 
normal sodium chloride concentration, and, b, normal Tyrode solution. Tetraethylammonium iodide, 
added to the bath as indicated, is observed to cause inhibition of longitudinal and circular muscle 


activity in a concentration of 50 milligrams per 7 
plitude of circular muscle contractions when a furt! 


5 milliliters, and stimulation of the tone and am- 


er 250 milligrams were added to the bath in low 


sodium chloride and normal Tyrode solution. Time in minutes. 


determine the chloride concentration of as- 
pirated intestinal contents as of the urine. 
It is advantageous to supply the body’s need 
of other electrolytes and of protein by ad- 
ministering some of the required sodium chlo- 
ride in the form of plasma or in Ringer and 
amino acid solutions. 

The results obtained on the effects of sodi- 
um chloride deficiency on bowel motility are 
compatible with the findings of Orent-Keiles, 
Robinson, and McCollum (1937) obtairied on 
rats fed on diets containing only 0.002 per 
cent of sodium but adequate amounts of other 
essential dietary constituents. Postmortem 
examination of these rats revealed the stom- 
ach and intestine to be “‘filled with gas,” sug- 
gesting severe antemortem impairment of gas- 
trointestinal motility. 

The raised blood urea observed in paralytic 
ileus (Tileston and Comfort, 1914; Louria, 
1921; Bick and Wood, 1941) is probably of 
no direct importance in the etiology of the 
condition since urea in high concentrations 
(up to 530 mgm. per cent) stimulates more 
often than it inhibits an isolated preparation 
of intestine. 


It has been shown (de Né, 1948) that qua- 
ternary ammonium ions having at least 3 
ethyl radicals are able to substitute for sodium 
in nervous function. The fact that tetraethyl 
ammonium salts and furmethide can restore 
intestinal motility in the presence of severe 
sodium chloride deficiency supports the hy- 
pothesis that it is the nervous elements which 
are most adversely affected by such shortages 
of sodium chloride. This is of theoretical in- 
terest only, because tetraethyl ammonium 
salts inhibit peristalsis in small doses, and in 
all the studies which have been made of their 
effect on human gastrointestinal function, a 
depressant action has been observed (Zweig, 
Steigmann, and Meyer, 1948; Posey, Brown, 
and Bargen, 1948; Chapman, Stanbury, and 
Jones, 1948). In spite of the stimulant action 
of furmethide in vitro and its cathartic action 
in dogs and rhesus monkeys (12) it would 
be of doubtful value to use this drug in ileus, 
without first correcting the electrolyte defi- 
ciencies. 

SUMMARY 

It has been observed that a severe reduc- 

tion in urinary and plasma chloride concen- 
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tration occurs in paralytic ileus and that under 
these circumstances neostigmine (prostigmin) 
injections are without effect. When the elec- 
trolyte disturbances have been corrected the 
bowel regains its contractility and responds 
promptly to neostigmine. 

This observation prompted an in vitro in- 
vestigation of the spontaneous contractions 
and the response to various drugs (physostig- 
mine, neostigmine, acetylcholine, urea, and 
certain quaternary ammonium salts) of rab- 
bit, guinea pig, and human intestine immersed 
in Tyrode solution containing varying degrees 
of sodium chloride deficiency. The methods 
employed were that of Trendelenburg (1917) 
and two modifications thereof, introduced in 
an attempt to estimate the propulsive effici- 
ency of an intestinal segment by measuring 
the rate at which fluid was expelled from its 
lumen. 

The results indicate that the propulsive 
power and the response to neostigmine and 
acetylcholine of isolated pieces of intestine 
are considerably impaired by a reduction in 
the sodium and chloride ion concentrations of 
the medium. That this is not entirely an os- 
motic effect is proved by the persistence of 
the impairment when a nonelectrolyte, such 
as dextrose or sucrose, is added in an amount 
sufficient to restore to the medium its normal 
tonicity. The presence of a certain concentra- 
tion of chloride ions is as important as is that 
of an appropriate concentration of sodium 
ions, as has been proved by replacing sodium 
chloride with various sodium salts and chlo- 
rides. 

The critical sodium chloride concentration 
below which no intestinal activity occurs 
spontaneously or in response to physostigmine 
and neostigmine appears to lie between 4 and 
5 grams per liter for rabbit and between 5 and 
6 grams per liter for human intestine. As in 
the case of peripheral nerves, so also in rabbit 
small intestine, certain quaternary ammonium 
salts (tetraethyl and furfuryl trimethyl salts) 
are able to replace sodium ions. Urea stimu- 
lates more frequently than it inhibits peri- 
stalsis of rabbit intestine in vitro. 

The practical application of this work comes 
from the demonstration that, in a medium 
resembling in ionic composition the plasma 
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in a case of paralytic ileus, the spontaneous 
peristalsis and response to neostigmine are 
much reduced in guinea pig and rabbit small 
intestine, and in human terminal ileum, ce- 
cum, and colon. It follows that the correction 
of the plasma electrolyte deficiencies by ap- 
propriate saline therapy should take priority 
in treatment before the administration of para- 
sympathomimetic drugs in paralytic ileus. 
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S one notes the voluminous accumu- 
lation of material on the single sub- 
ject of colostomy and reviews the 
wide variety of techniques and the 

advantages supposedly inherent in each, he is 
led to inquire whether some simplification of 
this subject might not be in order. Our own 
experience is based upon approximately 500 
operations of this type. Only three basic tech- 
niques have been employed for which no 
originality is claimed. With accumulating ex- 
perience, however, certain personal modifica- 
tions have inevitably been added. Three 
simple types of colostomy have so adequately 
fulfilled all of our needs in this regard that it 
seemed worth while to present a review of 
them and their management. 

A colostomy as here defined is a procedure 
designed to divert the fecal stream to the out- 
side of the body by the formation of an arti- 
ficial opening into the colon. It may be in- 
tended for temporary or permanent use. It 
may be performed as an emergency procedure 
following trauma or mechanical obstruction of 
the distal bowel or as an elective procedure 
preliminary to or coincident with operations 
on the distal colon, sigmoid, or rectum. 

The following circumstances usually in asso- 
ciation with carcinoma may result in, or indi- 
cate the performance of a colostomy: resection 
of the rectum, obstruction in any segment of 
the distal colon or rectum to the point where 
preliminary surgical decompression is neces- 
sary, following colon resection of the modified 
Mikulicz type planned so that colonic con- 
tinuity may subsequently be re-established, 
and as a complementary elective procedure 
planned to temporarily divert the fecal'stream 
to protect a distal suture line. Nonmalignant 
conditions which may necessitate some type 
of colostomy include the following: diverticu- 
litis, regional or segmental colitis, injury to 
the colon or its blood supply, lymphogranu- 
loma venereum, endometriosis, pelvic granu- 
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lomatous fibroplastic conditions, and intra- 
visceral colonic fistula (e.g. vesicocolic). 


TYPES OF COLOSTOMY 


The three types of colostomy used by us are 
diagrammatically shown in Figure 1, and will 
be discussed in the following order: end or 
single barrel colostomy, double barrel colos- 
tomy, and the loop colostomy. 

End colostomy. Single barrel colostomies 
are usually performed on the left side or in the 
midline bringing the lower end of the descend- 
ing colon or the sigmoid colon out as the arti- 
ficial anus. This type of colostomy implies 
that some type of resection of the distal large 
bowel has been performed and it is therefore 
permanent. The most common resection re- 
sulting in an end colostomy is the Miles resec- 
tion. An end colostomy may be necessitated 
after anterior rectal resection (Hartmann pro- 
cedure), but this operation is now rarely used. 

The proximal end of the colon can be 
brought out of the primary wound, which is 
usually either a left lower rectus abdominis 
muscle splitting or midline incision or through 
a separate muscle splitting incision. We prefer 
to bring the colostomy out through the origi- 
nal wound since the incidence of pericolostomy 
herniation in separate stab muscle splitting 
incisions has been high in our experience (5). 
Our procedure has been to close the wound 
snugly, but not tightly, about the bowel so 
that one finger can be inserted easily along the 
side of the bowel. The bowel must be deliv- 
ered without tension. We do not suture the 
bowel or its appendages to the abdominal 
wound. Instead the colonic end is maintained 
in position by a clamp across the cut end sup- 
ported just proximal by a circularly wrapped 
gauze sponge after the wound has been closed. 
This sponge is left in place for 7 days after 
which time adherence of the bowel to the 
wound has taken place and the gauze is re- 
moved. 


‘ 4 
P 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 1. Types of colostomy in cross section: a, end or single barrel colostomy; b, loop colostomy; c, double barrel colostomy. 


In obese patients it is frequently desirable 
to “umbilicate” the skin about the colostomy 
as described by Cattell. This is performed by 
suturing the fascia to the undersurface of the 
skin, obliterating the fatty layer of the ab- 
dominal wall so that it is not in contact with 
the protruding bowel. Usually two sutures 
are necessary on each side and one at each end. 
This procedure makes the colostomy very in- 
conspicuous and finds its greatest usefulness 
where there is insufficient bowel to traverse 
an obese abdominal wall without freeing the 
splenic flexure. 

Double barrel colostomy. Double barrel col- 
ostomy can be performed in any segment of 
the colon on either the right or left side. It is 
a temporary outlet and is always planned for 
subsequent closure. This type of colostomy is 
most useful where a resection has been done 
at the site of the intended colostomy or at 
some distal point with immediate anastomosis. 
Its advantage is that subsequently it affords 
a more certain closure. It is not usually a suit- 
able procedure if obstruction is present, since 
more manipulation is required in its construc- 
tion than with a loop colostomy. Double bar- 
rel colostomy is most useful when a colonic 
resection has been accomplished, but when for 
one or another reason it is not deemed advis- 
able to accomplish a primary anastomosis. It 
may also be performed preliminary to, or co- 
incidental with resection and anastomosis of 
more distally situated colon. 

In those cases in which it is done at the site 
of resection for carcinomas a large V of mesen- 
tery containing the last accessible lymph node 
is removed with the extirpated bowel. The 
cut edges of the excised mesentery are first 


apposed with a continuous or interrupted su- 
ture (Fig. 2). The proximal and distal seg- 
ments of the bowel which have been cut are 
then brought together in parallel apposition. 
It is important that this apposition be accom- 
plished without tension. This may occasion- 
ally necessitate mobilization of one or both of 
the colon flexures (hepatic or splenic). These 
two limbs of bowel are then sutured together 
along the adjacent free longitudinal bands 
(Fig. 3). The bowel is then rotated so that 
the next pair of tenia can be similarly sutured 
(Fig. 3b). This forms a septum between the 
two limbs of the bowel. It is important to 
make this septal spur at least 10 centimeters 
long. A long septal spur allows the crushing 
of an adequate length of bowel, making sub- 
sequent closure of the colostomy much easier. 
Too long a spur may result in the formation of 
a sac-like structure into which portions of the 
fecal stream will accumulate with the forma- 
tion of a large mass of inspissated feces. This 
has occurred in 1 of our patients. The two 
limbs of the bowel, with the clamps still clos- 
ing the cut ends, are brought out of the ab- 
dominal wound and the wound is closed with 
stainless steel wire. One should be able to 
insert the index finger snugly along the side of 
the two limbs of bowel after the peritoneum, 
muscle layer and fascia have been apposed. 
The subcutaneous tissue and skin are closed 
and a teased out gauze sponge is wrapped 
loosely around the protruding bowel below the 
two clamps. If a slight degree of obstruction 
is present, the clamp on the proximal limb of 
the bowel is loosened after the dressing has 
been applied, and a large catheter or small 
colon tube is placed in the lumen and the 
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Fig. 2. First stage in performing a double barrel colostomy. a, Diagram showing 
removal of V of mesentery with the extirpated bowel. b, Apposition of cut edges of 


mesentery. 


clamp reapplied so that it holds the catheter 
snugly in place (Fig. 4). If there is no ob- 
struction present the catheter is placed in the 


functioning colon stoma about 24 hours later 
to allow for the escape of gas. This interval 
has been chosen because of the hypotonia 
which usually lasts from 24 to 36 hours fol- 
lowing intestinal manipulation. 

When a double barrel colostomy is used as a 
preliminary procedure in preparation for fu- 
ture surgery or as a complementary procedure 
to protect a distal suture line, it is only neces- 
sary to free the desired length of large intes- 
tine and to appose the segments of adjacent 
bowel along two of the adjacent longitudinal 
bands as described previously. The wound is 
closed and the protruding loop of bowel is then 
cut transversely in order to parallel the blood 
supply and a catheter is inserted as described. 
The clamps on the cut ends of the bowel are 
removed on the third day. At the end of 
approximately 1 week the loop of bowel can be 
cut all the way across with the actual cautery 
if it has not been cut at the time of operation. 
As the edema and infection about the carci- 
noma in the now defunctionated distal bowel 


subsides, a previously complete obstruction 
may become incomplete and the distal colon 
and rectum can then be irrigated as a through- 
and-through procedure. This assists in more 
adequate preparation of the distal segment of 
the bowel for definitive treatment. 

At the end of approximately the first week 
the septal spur between the loops of the double 
barrel colostomy can be crushed to establish 
bowel continuity. When resection and anas- 
tomosis of a distally situated tumor are coinci- 
dentally accomplished, or when this is subse- 
quently intended, the spur is allowed to re- 
main until restoration of the continuity of the 
fecal stream is desired. There are a number of 
specially designed clamps on the market for 
crushing colostomy spurs. We have not found 
it necessary to use any of these but simply 
apply a straight Kelly clamp. The lumens in 
the two limbs of the colostomy are palpated 
and the spur identified by placing one finger 
in each. The Kelly clamp is then opened and 
one blade is passed down alongside each finger 
until the clamp has engaged the septal spur 
throughout the length of each blade. It is then 
closed tightly (Fig: 5). The advantage of the 
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Fig. 4 


Fig. 3. Formation of double barrel colostomy, the septal spur: a, apposition of first 
row of tenia coli; b, suturing of second row of tenia coli. The spur should be 12 to 


14 centimeters long. 


Fig. 4. Method of maintaining colostomy in position with clamps and gauze 
sponge. Also shown is the catheter in place to allow escape of gas and liquid stool. 

Fig. 5. Crushing of colostomy spur: diagrammatic cross section illustrating the ini- 
tial clamping of the spur in double barrel colostomy. When the clamp has cut through, 
it is reapplied further down on the septum until the spur is completely severed. 


septal spur becomes apparent at this time as 
the clamp has a definite septum to crush in- 
stead of two adjacent but questionably ad- 
herent walls of bowel. The possibility of one 


blade of the clamp crushing other structures or 
eroding into the peritoneal cavity is elimi- 
nated. The clamp will usually come away 
without opening and can be easily lifted out 
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Fig. 6. Closure of double barrel colostomy: a, incision; b, exposure of fascia and 
muscle; c, removal of indurated fat, scar, and skin from bowel. 

Fig. 7. Closure of double barrel colostomy (cont.): a, closure of bowel, a Connell 
suture and reinforcement by interrupted sutures of catgut; b, closure of fascia over 


inverted bowel; c, skin closure. 


on the third to the fifth day after application. 
Two or occasionally 3 applications of the 
clamp will crush the entire length of the spur. 
This can be done while the patient is con- 
valescing from the first operation. An ordi- 
nary tin can, with both ends removed, placed 
over the protruding end of the Kelly clamp 
and taped in position to the skin maintains it 
in the upright position. Crushing of the spur 
will usually result in restoration of the normal 
course of the fecal stream as soon as the edema 
in the bowel wall has subsided with only small 
and occasional spillage from the stoma. This 
markedly diminishes the inconvenience of the 
waiting period. 


Patients who are to have the bowel conti- 
nuity re-established are sent home for 6 weeks 
with instructions in colostomy care. Attempts 
to close the colostomy before this period fre- 
quently result in failure because of the indura- 
tion and friability of the tissues. Success will 
be increased as tissue flexibility approaches 
normal. 

The proximal and distal segments of the 
bowel are irrigated the evening before closure. 
Under appropriate anesthesia (we prefer con- 
tinuous spinal) an elliptical incision is made 
about the colostomy stoma (Fig. 6 a). This 
incision is carried down to the fascia (Fig. 6 b). 
This structure is incised and the muscle sepa- 
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Fig. 8. Construction of loop colostomy: a, bowel drawn into the wound and 
opening made in mesentery; b, closure of wound with rubber tipped glass rod 


holding the loop in position. 


rated from the intestinal tube. One finger is 
placed in the colostomy stoma and the fatty 
areolar tissue adherent to the bowel is re- 
moved by sharp and blunt dissection (Fig. 
6 c). Lahey has correctly pointed out that 
success in closure of these colostomies depends 
on how thoroughly one can remove the indu- 
rated fat and fascia from the colostomy. If 
the bowel is inverted while indurated tabs of 
epiploic appendages or scar tissue are at- 
tached, inversion is difficult and may result 
in postoperative eversion and leakage at the 
intestinal suture line. The intestinal tube 
should be as pliable as normal bowel for satis- 
factory and accurate inversion suture to be 
effective. The presence of one finger within 
the bowel lumen acts as a guide in excising the 
indurated tissue adherent to the bowel. 

The lumen is next closed with a fine catgut 
suture by the Connell technique. A second 
row of interrupted catgut sutures is then em- 
ployed to invert the bowel further (Fig. 7 a). 
Usually the closed end of the bowel drops of 
its own accord below the level of the posterior 
rectus sheath. The fascia is then apposed with 
interrupted moderate weight catgut (o chrom- 
ic) (Fig. 7 b), a small rubber dam drain is 
placed in the wound and the subcutaneous 
tissue and skin are closed (Fig. 7c). In spite 
of the obvious contamination of these wounds, 
only rarely does visible wound infection occur 


or more rarely a small temporary fecal fistula 
may develop. We have not found it necessary 
to resort to the laying of antiseptic soaked 
sponges in the wound beneath sutures placed 
for delayed closure. In our experience these 
have all closed without incident. The result- 
ant abdominal wall should be as firm as follow- 
ing any abdominal wound closure. About 1 
week of hospitalization is usually required. 
Loop colostomy. This type of colostomy is 
usually performed for the relief of obstruction 
in the descending colon, sigmoid, or rectum. 
Loop colostomy is usually performed on the 
transverse colon or the sigmoid colon and may 
be intended for permanent or temporary use. 
In the face of obstruction the loop type of 
colostomy takes precedence over the double 
barrel colostomy as it is the least traumatic, 
consumes less time, and is the least disturbing 
to the patient. The simplest least traumatic 
type of procedure which will relieve obstruc- 
tion is always preferable. It is a well proved 
dictum of colon surgery that resection should 
never be carried out in the face of obstruction. 
Loop colostomy may be the only procedure 
possible for an inoperable malignant lesion of 
the distal large bowel. It may also be carried 
out preliminary to subsequent perineal resec- 
tion of the rectum. At other times it serves 
to divert the fecal stream for contemplated or 
coincidental resection and anastomosis distal 
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to the colostomy. This proceduremay at times 
be utilized in the treatment of nonmalignant 
conditions such as diverticulitis, lympho- 
granuloma, ulcerative colitis, traumatic le- 
sions, etc. 

As mentioned previously, loop colostomy is 
usually performed in one of the redundant 
segments of the colon, transverse colon, or 
sigmoid. One should bear in mind that it must 
not be placed at a point where it might inter- 
fere with a subsequent bowel resection. When 
the loop colostomy is intended to be perma- 
nent, as in inoperable carcinoma, it should be 
placed as far distal in the colon as is techni- 
cally possible. It must be remembered that 
the function of the colon is to remove water 
from the waste entering it and that therefore 
better formed, less frequent, and less bulky 
stools will be obtained distally. 

As in all colostomies enough bowel must be 
mobilized to allow exteriorization without ten- 
sion and allow at least 2.5 centimeters of 
bowel protruding above the skin after the loop 
has been divided. We have noted, as was 
previously mentioned, less wound weakness 
and a lower incidence of herniation about 
colostomies which have been brought out of 
the original wound instead of through a stab 
or muscle splitting incision lateral to the rectus 
muscle (5). Moreover, the incidence of peri- 
colostomy hernia is more common after loop 
colostomy than after other types. This is ap- 
parently due to atrophy of the distal bowel 
resulting in disproportion between the colos- 
tomy and the abdominal wall opening. In 
transverse colon loop colostomy we prefer to 
bring the bowel out through a high right rectus 
muscle splitting wound. This avoids compli- 
cating the later intended resection on the left 
colon. In sigmoid loop colostomy a lower left 
rectus muscle splitting incision is used, and 
the bowel is brought out through the incision. 
In the absence of obstruction we prefer con- 
tinuous spinal anesthesia and an incision per- 
mitting thorough abdominal exploration. In 
the face of obstruction sufficient to contrain- 
dicate exploration a loop colostomy can be 
easily performed under local anesthesia with 
a minimum of disturbance to the patient and 
with an incision adequate only to permit easy 
delivery of the bowel loop. 


Fig. 9. a, Demonstrates teased out sponge used in all 
colostomies to hold bowel in position. Dotted line indicates 
the site at which the bowel is to be severed; b, loop of 
bowel cut across after the wound is healed. 


Transverse loop colostomy is performed by 
drawing the transverse colon into the wound 
(Fig. 8a), removing the omentum from a short 
segment, and inserting a glass rod (a catgut 
tube is satisfactory) through the mesocolon 
adjacent to the bowel. Each end of the glass 
tube is covered with a short segment of rubber 
tubing after it is in position (Fig. 8b). The 
rubber sleeves prevent the glass rod from slip- 
ping from under the loop of bowel. The wound 
is then closed with stainless steel wire and the 
skin and subcutaneous tissues apposed with 
cotton sutures. A teased out gauze sponge is 
loosely wrapped about the loop of bowel below 
the glass tube (Fig. 9a). No attempt is made 
to suture the bowel to the wound edges. In 
obese patients it is frequently desirable to 
“umbilicate” the skin about the colostomy in 
the manner previously described with end 
colostomies. 

In performing a sigmoid loop colostomy 
as a preliminary to subsequent perineal re- 
section of the rectum, all damage to a mar- 
ginal artery, usually present, should be care- 
fully avoided. If this caution is not observed 
the later damage to the sigmoidal vessels when 
the inferior mesenteric stalk is transected may 
result in necrosis of some of the distal segment 
of bowel below the abdominal wall. We have 
had this occur in 1 case without mortality but 
with considerable morbidity. 
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Fig. 10. Pauchet type of closure of double barrel colostomy: the bowel has been 
freed and all fat and scar tissue removed. a, Shows the seromuscular suture and the 
adjacent limbs of the bowel opened; b, demonstrates the apposition of the cut edges 


of the bowel. 


Not too infrequently one still encounters an 
easily operable lesion usually in the rectum 
which for one reason or another had been con- 
sidered inoperable by some other surgeon with 
the performance usually of a loop colostomy. 
Formerly, in an attempt to minimize contami- 
nation, the abdomen was re-entered through 
a separate incision and in the course of the 
removal the stump of the distal loop was 
turned in. After one of these short distal 
stumps had sloughed with subsequent obstruc- 
tion of an ileal loop at the point of slough we 
discontinued this practice. We prefer now to 
excise the already fashioned loop colostomy 
with resection and establishment of the usual 
end colostomy. 

If obstruction is present, a purse-string su- 
ture is laid at the junction of the middle and 
distal thirds of the loop, a 0.5 to 1 centimeter 
transverse incision is made and a large cathe- 
ter or small rectal tube is inserted and held in 
place with the purse-string suture. It is im- 
portant to use a large catheter if immediate 
decompression is indicated. When obstruction 
has been present for some time the bowel is 
filled with semiliquid stool although this may 
appear to be gas, hence the need for’a large 
tube. Irrigation of the colon can be carried 


out while the patient is on the operating table 
through this tube after the dressing is in place 
with little fear of wound contamination. If 
obstruction is not present the catheter is in- 
serted at the end of 24 hours without disturb- 
ing the gauze wrapped about the loop. No 
purse-string suture is necessary after this de- 
lay as fecal spillage will not infect the wound 
by this time. 

A loop colostomy should always be opened 
in a transverse direction. Since this incision 
will then parallel the segmental blood supply 
there is usually no bleeding. It is done with a 
scalpel and not with a cautery. It also makes 
for easy subsequent closure without diminish- 
ing the caliber of the lumen. 

The loop is completely divided in 7 to 10 
days depending on the rate of healing. If 
infection is present the glass tube can be left 
in place to prevent retraction of the loop until 
the wound has completely healed. The bowel 
is severed with the actual cautery at the junc- 
tion of the middle and distal thirds of the loop 
of protruding bowel (Fig. gb). The proximal 
end usually protrudes 2.5 to 3 centimeters 
above the skin and the distal end 1.5 centi- 
meters. After shrinkage the distal and non- 
functioning end will be at the skin level. 
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Fig. 11. Pauchet type of closure of double barrel colostomy (cont.): a, continuation 
of the mucosal stitch as a Connell suture; b, anterior seromuscular suture completes 


the anastomosis. 


PREOPERATIVE MANAGEMENT IN THE PRESENCE 
OF INTESTINAL OBSTRUCTION 


This will vary with the indication for the 
operation. In the presence of complete ob- 
struction a scout film of the abdomen should 
be taken. Barium should never be given by 
mouth if intestinal obstruction is suspected. 
A barium enema is usually indicated as it will 
locate the point of colonic obstruction and 
guide the surgeon in selecting the proper site 
for the colostomy with a view to future defini- 
tive operative procedures as well as immediate 
relief of the obstruction. We recently had an 
elderly patient with obvious intestinal obstruc- 
tion and a mass in the epigastric region whose 
barium enema showed no obstruction in the 
colon but a definite carcinoma in the midpor- 
tion of the transverse colon. Several loops of 
dilated small bowel were observed on the film 
and it was obvious that the obstruction was 
not in the colon and more probably in the 
small intestine. This proved to be true. At 
exploration a loop of small bowel was invaded 
and obstructed by the carcinoma arising in the 
transverse colon. If a cecostomy had been 
planned without the preliminary x-ray studies 
the patient’s obstruction obviously would not 
have been relieved. A Levine tube is passed 
to empty the stomach in all such cases. At 


times if active peristalsis is still present a Mil- 
ler-Abbott tube can be passed and if it enters 
the small bowel, operation may occasionally 
be delayed. In the absence of peristaltic ac- 
tivity as from prolonged distention with over- 
stretching of the muscularis or with marked 
peritoneal irritation, our success with this tube 
has been unsatisfactory. It must also be re- 
membered that if the ileocecal valve is com- 
petent gas and liquid can pass into the colon 
and be trapped there even when a decompress- 
ing tube has passed into the small intestine. 
When colonic obstruction has occurred rela- 
tively suddenly as from inflammatory lesions 
or a volvulus the colon contents will consist 
largely of gas. When carcinoma is present, 
however, the luminal narrowing takes place 
slowly and progressively with gas the last 
form of matter to make its escape. Under 
these circumstances the colon is usually filled 
with liquid or soft stool with little gas present. 
We do not believe that more than 12 to 24 
hours should be lost in this form of conserva- 
tive treatment in most cases. Dehydration 
and anemia should be corrected before opera- 
tion if possible. A word of warning about ex- 
cessive exploration or trauma in the face of 
acute intestinal obstruction should be sounded. 
These patients should be handled gently and 
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TABLE I.—INSTRUCTIONS FOR COLOSTOMY CARE 


(Given to all permanent colostomy patients) 
Equipment to be used for colostomy care: 


1. Hot water bottle with tubing, or enema can with tub- 
ing, but preferably a used liter flask (1 quart) with intrave- 
nous tubing and Murphy drip. 

2. Small glass connecting tip. 

3. Male urethral catheter, size No. 18 F. 

4. Hygeia nipple. 

5. Jar of white vaseline. 

6. One large pan or wash basin. 


Instructions to patient for colostomy management: 

1. Take an irrigation every other morning or evening 
(not every day). A regular time should be chosen. 

2. One quart of tap water, quite warm, but not hot 
to your hand. 

3. Hang bottle (enema bag or can) so that it is not more 
than 12 to 15 inches above the colostomy opening. 

4. Lubricate end of catheter with vaseline and insert 
it slowly for 6 to 8 inches into the colostomy. 

5. When water has all run in, remove catheter. 

6. Allow at least 30 minutes for water and stool to 
be expelled. 

7. The best results will be obtained if the irrigation is 
taken lying down but if this is impossible you may take it 
sitting up. You may sit up while it is being expelled, 
catching the stool and water in the wash basin held snugly 
below the colostomy. 

8. Keep the colostomy well opened by gently inserting 
the well lubricated middle finger of the right hand past 
the second joint once each week after the irrigation. (Rub- 
ber finger cots can be obtained at most drug stores for 
this purpose.) 

9. Avoid all foods which previously produced diarrhea 
(certain raw fruits, beans, etc. are common offenders). 

10. Take no laxatives. 

11. Wear an abdominal support or band with a square 
of clean washed linen over the opening, nothing else. (A 
ladies’ 2-way-stretch girdle of appropriate size with the 
garters removed is excellent.) 

12.. Do not wear a colostomy bag. 

13. Perfect control should be attained after 2 to 4 
months. 


the surgeon must resist the urge to explore 
manually as the added trauma may mean the 
difference between life and death in the poor 
risk patient. This may frequently leave one 
in the uncomfortable position of facing a sec- 
ond laparotomy with the nature of the ob- 
structing lesion still unknown and should it 
be a carcinoma with its resectability in doubt. 
Visible free fluid or peritoneal injection, of 
course, need not indicate peritoneal carcinoma- 
tosis but visible nodules or apparent implants 
usually do. It has been our practice to per- 
form a biopsy on any of these that are readily 
accessible in order to avoid subsequent lap- 
arotomy in hopelessly advanced cases. 

In elective colostomies the colon is prepared 
by saline catharsis and rectal irrigations, and 
if possible the nutrition is improved and ane- 


mia reduced. Succinylsulfathiazole is given 
for a period of 5 to 7 days before these elective 
operations. This drug tends to soften tie stool 
and if partial obstruction is present it is the 
antibiotic of choice. Sulfathalidine is equally 
effective in its bacteriostatic action but the 
stool tends to remain more formed. It is our 
custom to administer streptomycin by mouth 
36 to 48 hours before surgery. It must be re- 
membered in using this drug that the colon 
organisms rapidly become resistant to it. The 
optimum reduction of the colonic bacterial 
flora occurs approximately 28 hours after the 
streptomycin is started (1). Poth has shown 
that less edema occurs and wound healing is 
more rapid in animals who have been prepared 
for colon surgery with succinylsulfathiazole. 

Occasionally low grade infection may de- 
velop in the wound about the colostomy. This 
usually occurs in obese patients. The low re- 
sistance of fatty tissue to infection is so well 
known as hardly to require mention. The ap- 
plication of wet dressings to the colostomy and 
wound and the use of antibiotics will usually 
readily control these infections. Occasionally 
the removal of part of the skin stitches may 
be necessary to allow adequate drainage. 

In the closure of loop colostomies we prefer 
a modified Pauchet type of closure. We have 
occasionally used this procedure with success 
in double barrel colostomies and it is our pref- 
erence for the occasional loop colostomy that 
we close. It does necessitate the entering of 
the peritoneal cavity and the possibility of 
infection is increased. The technique of this 
closure is well shown in Figures 10 and 11. 

Advantages of the double barrel colostomy 
are that: 

1. It allows complete diversion of the fecal 
stream. 

2. Immediate decompression of the bowel 
is possible. 

3. Alignment of the alimentary tract can 
be easily re-established when desired. 

4. It allows extraperitoneal closure. 

Its primary disadvantages are that in the 
face of the more severe grades of obstruction 
it requires too much manipulation of the bowel 
and subsequently in order to establish closure 
a separate though minor operative procedure 
is necessary. 
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Stricture of colostomy: This almost always 
occurs at the skin-mucosal junction. Occa- 
sionally through retraction and scar formation 
about the colostomy, the opening may become 
so small that revision is necessary. This is a 
simple procedure and can be done in the office 
under local anesthesia. A circular incision is 
made around the colostomy and the narrow 
margin of scarred skin is excised from the 
bowel, leaving it flexible and thin. The edges 
of the bowel are then apposed to the sur- 
rounding skin by interrupted stitches of fine 
cotton. The patient is instructed to wear wet 
compresses over the stoma as this seems to re- 
duce the incidence of infection. The stitches 
are removed on the eighth to tenth day after 
operation. Stricture formation is more com- 
mon after previous wound infection. This can 
usually be prevented if patient will digitally 
_ dilate colostomy stoma with each irrigation. 

Retraction of the colostomy stoma should 
not occur in properly performed colostomies 
and is more easily prevented than corrected. 
Itis usually due to inadequate freeing up of the 
bowel with resultant extirpation under tension. 

Prolapse of the colostomy: This complica- 
tion takes place very rarely and is usually an 
intussusception of the proximal bowel through 
the colostomy stoma. If the protruding bowel 
is still patent and not gangrenous the opera- 
tive correction is an elective procedure. In 
the operating room, under continuous spinal 
anesthesia, the protruding bowel is tied off 
to prevent fecal spillage during the operation. 
The colostomy is circumcised by an elliptical 
incision carried down into the peritoneal cav- 
ity and the segment of intussuscepted bowel 
is delivered to the outside. The fascial and 
muscular layers are closed with stainless steel 
wire and the skin is closed with cotton. A 
clamp is placed across the normal bowel 5 
centimeters above the skin and a gauze sponge 
wrapped about the colostomy below the clamp. 
The bowel distal to the clamp is cut away. 
Prolapse of the colostomy is not as common ‘as 
is the prolapse of ileostomies. It has occurred 
only once in over 500 colostomies. 


MANAGEMENT OF THE COLOSTOMY PATIENT 


When properly regulated a colostomy need 
not prevent normal activity or cause embar- 


Fig. 12. Cross section demonstrating the use of a Hygeia 
nursing nipple to prevent regurgitation of irrigating fluid 
(see text). 


rassment. Much of the unfavorable reputa- 
tion that an artificial anus has acquired is due 
to the palliative colostomy. The ulceration 
and infection of the tumor with the consequent 
irritation may maintain the bowel in a con- 
stant state of upset. 

In contrast, permanent colostomy following 
resection of the distal tumor may be managed 
with little effort and marked success after a 
brief adjustment period. Training in colosto- 
my care is started while the patient is still 
in the hospital. The first few irrigations are 
performed by the attending nurse who ex- 
plains the procedure to the patient. The pa- 
tient then goes through the procedure under 
the nurses direction until he can perform the 
irrigation without aid. The equipment sug- 
gested is listed in Table I. This table also 
lists the instructions which are given to each 
patient. Individual variations from the rou- 
tine must be patiently worked out. Emphasis 
is placed on making the patient self-sufficient 
and independent of outside help. Except in 
very ill patients even when such help is easily 
available we have discouraged its use. Too 
rapid flow, or water that is too cool, occa- 
sionally causes colonic spasm preventing com- 
plete filling and cleaning of the entire colon. 
The rate of flow can be visualized by placing 
a Murphy drip in the tubing. We have found 
that conventional intravenous set and a used 
liter fluid flash is an excellent substitute for 
the usual enema bag or can and is easily ob- 
tainable in any hospital. Occasionally regur- 
gitation of irrigating fluid from the colostomy 
stoma is encountered. A simple method of 
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overcoming this is the use of a Hygeia nursing 
nipple with the end of the nipple cut so that a 
catheter can be passed snugly through it and 
then inserted into the colostomy stoma. The 
nipple is then inserted into the colostomy sto- 
ma and held firmly in place, preventing regur- 
gitation of the enema water (Fig. 12). A regu- 
lar time should be chosen for the enema and plen- 
ty of time must be allowed for the water and stool 
to be expelled. 

We rarely find it necessary to prescribe con- 
stipating diets as patients quickly learn what 
foods cause them to have loose stools. In 
general, raw vegetables and fresh fruits can 
be expected to cause some trouble. During 
the period of colonic adjustment the patient 
is given prescriptions for paregoric and bis- 
muth subcarbonate to be used if necessary. 
Patients will usually obtain almost perfect 
control within a period of 2 to 4 months. 

Most patients will find that an irrigation 
every other day will prove satisfactory. Oc- 
casionally heavy eaters will require daily irri- 
gations. Small or thin individuals who do little 
physical work and whose intake of food is low 
may not have to irrigate the colon except every 
third day. To prevent stricture of the colos- 
tomy it is essential that the patient dilate the 
stoma at least once a week. This is easily 
done by inserting the middle finger past the 
second joint after it has been well lubricated. 

It is the surgeon’s responsibility to help these 
patients maintain their confidence and morale. 


In patients who are having difficulty a detailed 
review of the method of colostomy manage- 
ment usually reveals some obvious fault which 
can be easily corrected by a few minutes of in- 
struction. Patients in all walks of life may 
carry on their usual activities with only slight 
inconvenience. 


SUMMARY 


A colostomy may be defined as the diver- 
sion of the fecal stream to the outside of the 
body by the formation of an artificial opening 
into the colon. The circumstances indicating 
the performance of a colostomy have been 
outlined. The technique of performing and the 
subsequent management of end colostomy, 
double barrel colostomy, and loop colostomy 
are described and illustrated. The closure of 
double barrel colostomies is stressed. Finally 
our method of management of the colostomy 
patient is discussed. 
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GASTROJEJUNOCOLIC FISTULAS 


Postoperative Complications in Nineteen Cases 


ANTON W. SKOOG-SMITH, M.D., GEORGE JASPIN, M.D., and 
JOSEPH V. SULLIVAN, M.D., New York, New York 


ASTROJEJUNOCOLIC fistula, gas- 
trocolic fistula, and jejunocolic fis- 
tula are serious complications which 
may follow posterior gastroentero- 

stomy performed in the treatment of duodenal 
ulcer. These result in the same clinical pic- 
ture, the etiology of which is an abnormal 
fistulous communication between the stomach 
and colon. The normal course of food and 
liquid in the intestinal tract is altered by pass- 
ing through the fistulous tract from the stom- 
ach directly to the colon. Physiological pro- 
cesses are markedly altered. The digestion of 
food is inadequate; the gastric juices exert an 
irritating effect on the colon resulting in a 
pronounced diarrhea with the stools contain- 
ing recognizable undigested food particles. A 
rapid nutritional deficiency results which ren- 
ders the patient a poor operative risk and 
accounts for the high mortality in several re- 
ported series. 

Prior to 1903 seventy cases of fistulas, of 
which all were secondary to cancer, were re- 
ported in the literature. The abnormal tract 
was the result of neoplasm primary in either 
the stomach or colon. Haller, in 1755, first 
reported such a case. Gastrojejunocolic fis- 
tulas following posterior and anterior gastro- 
enterostomies were reported first by Czerny 
in 1893. These were demonstrated 12 years 
after the first anterior gastroenterostomy (per- 
formed by Wolfer, 1881) and 8 years after the 
earliest posterior gastroenterostomy (per- 
formed by von Hacker, 1885). By 1940, 
Thomas reported 207 cases of gastrojejuno- 
colic fistulas following jejunal ulcers. 

The age incidence is not characteristic in 
any of the reported series. Most cases develop 
after the age of 30 but occurrences have been 
reported in the second decade and as late as 


From the department of Radiology, The New York Hospital- 
Cornell University Medical Center. 


the eighth decade. Our series includes a youth 
who was 14 years old at the time of his death 
from a gastrojejunocolic fistula. This patient 
showed an extreme ulcer diathesis with a 
stormy ulcer history during his last 2 years of 
life. 

More important is the sex of the patient, 
since in this series only 1 of the 19 cases (5.3 
per cent) was a female. This conforms with 
all other reported series in which the incidence 
in females has been reported as either extreme- 
ly low or nil. 

Gastrojejunocolic fistulas may be divided 
on an etiological basis into: (1) those caused 
by cancer; (2) those caused by jejunal ulcer; 
and (3) those infrequent cases caused by 
tuberculosis, syphilis, or abscess. In this 
series no fistulas secondary to neoplasm were 
encountered nor were any seen arising as re- 
sults of inflammatory processes of the stomach 
or colon. In this connection, it is of interest to 
note that no cases have been reported second- 
ary to ulcerative colitis. From the above, it is 
seen that all cases reported in this series re- 
sulted as complications of jejunal ulcers. In 
this category, it is advisable to mention the 
relatively high incidence of jejunal ulcer fol- 
lowing posterior gastroenterostomy as com- 
pared with the low incidence following an- 
terior gastroenterostomy or gastric resection. 
The anatomical hook-up may play an impor- 
tant role in these cases. 

We are reporting 19 cases of gastrojejuno- 
colic fistulas of which 3 are described in some 
detail while the remaining 16 cases are ab- 
stracted in chart form (Table I). 


PATHOLOGY 


Pathologically, the jejunal ulcers productive 
of these fistulas are essentially the same as 
peptic ulcers. The edges are smooth and 
sharp. The craters ulcerate deeply with sur- 
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rounding inflammatory changes followed by 
the formation of dense adhesions to adjacent 
structures, particularly the colon. The in- 
flammatory process eventually ulcerates 
through the wall of the colon. The fistulous 
tract is thus established, encased by dense 
adhesions rendering any operative procedure 
extremely difficult and often necessitating 
more extensive resection than is at first antici- 
pated. A few cases have been reported in 
which the extent of adhesion formation was 
slight, thereby facilitating surgical interven- 
tion; such occurrences, unfortunately, are 
extremely rare. 

The location of the fistula is reported as 
being most frequently at the site of anasto- 
mosis (gastrojejunal) with some ulceration of 
the adjacent gastric wall in occasional cases. 
The next most frequent location is in the dis- 
tal or efferent loop of the jejunum, usually 
within 4 to 8 centimeters of the gastrojejunal 
stoma. It is rare to find a jejunal ulcer or fis- 
tula in the proximal (afferent) loop. 

The presence of two fistulas occurring simul- 
taneously was reported before 1925 by Hauf- 
mann and Gorsset. A search of the literature 
since that date fails to show a report of a simi- 
lar occurrence. Cases have been described in 
which the fistulous tract and the jejunal ulcer 
were separated by a distance sufficient to in- 
dicate that the latter was not involved in the 
production of the fistula, but no such circum- 
stance occurred in our series. 

In this series several of these unusual cir- 
cumstances were met. Out of the 19 cases of 
fistulas secondary to gastroenterostomy in 
which the site of the tract was determined, 14 
fistulas (73.7 per cent) were at the site of 
gastrojejunal anastomosis; 3 tracts (15.8 per 
cent) were located in the distal (efferent) loop. 
In 1 case, the tract was found in the proximal 
loop at a distance of 6 centimeters from the 
stoma. Another case presented 2 entirely 
separate fistulous tracts, closely approximated 
one to the other. This patient was notable 
because 2 years previously he had had another 
gastrojejunocolic fistula dismantled at this 
hospital. 

DIAGNOSIS 

As stated previously, the patient is usually 

a male with a well established history and 
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Fig. 1. M.P., Hospital No. 266-255, 65 year old male, 
had a posterior gastroenterostomy in May, 1940 during 
treatment of an active duodenal ulcer. He continued to 
have vomiting and pain postoperatively; roentgenograms 
showed poor function of the stoma (with a “circus move- 
ment” of the barium meal). At reoperation, and entero- 
enterostomy was performed resulting in complete relief of 
ulcer symptoms. However, in June of 1945, he experienced 
abdominal pain, severe diarrhea, and lost 20 pounds in 
weight. A gastrojejunocolic fistula was demonstrated by 
barium enema. Note filling of the stomach (S) during this 
examination. No filling of the colon proximal to the fistula 
was obtained. A very large marginal ulcer (arrow) is seen. 
A dismantling operation and gastric resection was followed 
by complete relief of symptoms. 


symptomatology. The stage of the primary 
lesion is that in which symptoms due to the 
primary duodenal ulcer predominate. Be- 
cause of intractable pain, bleeding, or other 
complications all these patients were subjected 
to surgery. This, in the greater percentage of 
cases, was a posterior gastroenterostomy. Out 
of the 19 cases in the present series, 14 had 
such a procedure; in 5 cases we were unable to 
determine the exact type of primary operation 
but undoubtedly most of these 5 had posterior 
gastroenterostomies since the primary opera- 
tive procedures were done at a time during 
which posterior gastroenterostomies were 
more commonly performed. 


. 
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Fig. 2. W. W., Hospital No. 374-286, a 41 year old male, 
who had a posterior gastroenterostomy in 1937 as treat- 
ment of a duodenal ulcer. Symptomatic relief was obtained 
for a period of 4 years. In 1941 this patient developed easy 
fatigability, diarrhea, belching of fecal-like gas, and lost 10 
pounds in weight. The fistulous tract was demonstrated by 
barium enema; very rapid filling of stomach and proximal 
jejunal loops was seen on fluoroscopic observation. The 
fistulous tract was also seen at fluoroscopy; it was located 
just proximal to the splenic flexure. A gastrointestinal 
series 2 days previously had shown a functioning gastro- 
enterostomy and a defective duodenal bulb but no evidence 
of the fistulous tract. This patient obtained complete relief 
following a dismantling operation combined with subtotal 
gastrectomy. 


It is important to note that every patient 
had undergone surgery; therefore, the forma- 
tion of a fistulous tract may be actually 
considered a late complication of the surgical 
procedure. 

The postoperative stage may be divided 
into: (a) a period of relative freedom from 
symptoms which may vary in duration from a 
few months to many years, and (b) the second 
period consisting of occurrence of the com- 
plaints related to the presence of a jejunal 
ulcer. The symptoms of the jejunal ulcer are 
essentially different from those of the primary 
duodenal ulcer. There is a shift in the location 


of the ulcer pain to the left side of the abdo 
men in the region of the umbilicus. The dis- 
comfort is more irregular in occurrence. There 


_is frequent hemorrhage which may be silent 


in nature. Six patients (approximately 30 per 
cent) in this series had frank hemorrhages 
from the gastrointestinal tract attributable to 
secondary jejunai ulcers. These ulcers respond 
more poorly to dietary and medical manage- 
ment. 

The stage of the fistula is usually marked by 
the onset of diarrhea which is persistent and 
severe, frequently resulting in 12 to 15 stools 
per day. This is a striking manifestation 
which should immediately suggest the devel- 
opment of a gastrojejunocolic fistula in any 
patient having had a posterior gastroenter- 
ostomy performed in the treatment of du- 
odenal ulcer. In the present series, diarrhea 
was a leading symptom in every case. Vomit- 
ing is also prominent and is characterized by 
the presence of fecal material in the vomitus 
together with fecal odor of the breath. There 
is extreme loss of weight with marked emaci- 
ation and signs of nutritional deficiency. Pain 
may be of varying intensity. The incidence of 
complaints in this series as as follows: 


Per 

cent 


Barium enema examination offers the most 
accurate means of establishing the presence of 
a suspected fistula. In this series the enema 
succeeded in demonstrating the lesion in all 
cases. Gastrointestinal series is valuable but 
rates second to the enema in efficiency as a 
diagnostic measure. In contrast to the barium 
enema, by which fistulas were demonstrated in 
100 per cent of the cases, the gastrointestina! 
series showed the fistulas in only 8 cases and 
was questionable in 1 case (representing ac- 
curacy in 45 per cent of the studies). The 
reason for this discrepancy has not been de- 
termined but the possibility of a valve-lik« 
mechanism at the stoma has been suggested. 

Once the diagnosis has been made, treat 
ment of this condition is entirely surgical. 
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Fig. 3. H. Z., 59 year old male, upon whom an undeter- 
mined type of gastroenterostomy had been performed in 
1922, developed symptoms of a marginal ulcer 21 years 
later. Treatment at this time was conservative, with good 
relief. Four years later (1947) he experienced abdominal 
pain, vomiting, malaise, nausea, and weight loss associated 
with a marked diarrhea. a, A gastrojejunocolic fistula was 
demonstrated by barium enema and gastrointestinal series 


Prompt removal of the abnormal shunt must 
be performed. Because of the debilitated con- 
dition of the majority of these patients a care- 
fully planned regimen must be followed 
consisting of transfusions, amino acid and 
vitamin supplements, and correction of nutri- 
tional deficiencies. Correction of the debili- 
tated condition and reinstitution of proper 
protein balance results in a lower operative 
mortality and speeds immediate postoperative 
convalescence. Often the correction of these 
deficiencies is most difficult and, despite in- 
tensive therapy, no improvement occurs mak- 
ing operative intervention mandatory in order 
to prevent a further downhill course. 

At The New York Hospital, the earliest 
cases were treated by simple removal of the 
fistulous tract. This procedure proved to be to- 
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done 4 weeks after the onset of the above symptoms and 
signs. The esophagus (£), stomach (S), and proximal 
jejunum (J) filled rapidly during barium enema. b, 
Twenty-four hours following ingestion of barium there is 
contrast medium in the large bowel, some of which has re- 
entered the stomach through the fistula. This barium re- 
opacifies segments of the small bowel. No follow-up was 
obtained after the patient’s discharge from the hospital. 


tally inadequate and was followed by the return 
of symptoms and a recurrence of the fistula. 
Later, in addition to resection of the fistula, 
a dismantling of the gastroenterostomy was 
done with resection of the involved segment of 
the jejunum followed by end-to-end anasto- 
mosis of the transected bowel. The gastric 
stoma was closed; the normal pathway of the 
gastrointestinal tract was re-established. This 
method of treatment also resulted in exacerba- 
tions of ulcer symptoms; very often the old 
duodenal ulcers became reactivated and seri- 
ous hemorrhages occurred. Two of our 
patients having this type of treatment died of 
hemorrhage from the original reactivated 
duodenal ulcers. 

At the present time, the procedure of choice 
is an extensive one. The fistulous tract is 
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Fig. 4. J. M., 45 year old male, had his first operation 18 
years previously; this consisted of plication of a ruptured 
duodenal ulcer. Eight years later a posterior gastroenter- 
ostomy was necessary because of severe ulcer symptoms. 
He then remained symptom-free until 7 weeks before ad- 
mission to The New York Hospital; at this time he pre- 
sented symptoms of severe diarrhea, fecal vomiting, and 
had passed undigested food in his stools. Clinically the 
patient was thought to have a carcinoma of the colon. The 
barium enema demonstrated the gastrojejunocolic fistula. 
The stomach (S), jejunum (J), and colon (C) were outlined 
by this means. After a dismantling operation with sub- 
total gastrectomy, the patient was discharged and lost to 
follow-up. 


resected with the involved segment of je- 
junum. The continuity of the jejunum is 
re-established by end-to-end anastomosis. The 
defect in the colon resulting from resection of 
the fistula is closed transversely. It was at 
this stage that previous surgical repair was 
considered adequate. It is realized now that a 
subtotal gastrectomy with gastrojejunostomy 
must be undertaken before the disease is 
considered fully corrected. This formidable 
operation may be undertaken more safely 
after proper attention has been directed to the 
preoperative preparation of the patient. The 
advantage of this method is apparent. No 
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reported subsequent to subtotal gastrectomy. 


In addition, all patients having had this typeof 
repair have been comparatively free of symp- 


toms related to the gastrointestinal tract in 
follow-up examinations after 214 to 8 years. 


CASE REPORTS 


Case 1. M. R., Hospital No. 374-386, fourteen 
year old male. This case represents the second 
youngest patient mentioned in the literature. The 
patient, at the age of 12, was admitted to another 
hospital because of complaints of “gas on the 
stomach,” anorexia, and midepigastric pain. During 
hospitalization he had 2 massive intestinal hemor- 
rhages. Treatment was conservative, following 
which he was much improved. He was discharged 
from the hospital and remained asymptomatic for 2 
months. Due to dietary indiscretion all symptoms 
recurred together with vomiting and weight loss. He 
was readmitted to the same institution for dietary 
regulation following which improvement resulted. 
After an interval of 1 year, the patient was admitted 
to The New York Hospital where a diagnosis of 
duodenal ulcer with obstruction and chronic appen- 
dicitis was made. Posterior gastroenterostomy and 
appendectomy were performed following which the 
patient was discharged improved. He was relatively 
free from symptoms for about 1 year. He then 
developed pain in the left chest and right upper 
quadrant. Vomiting without evidence of blood oc- 
curred on 1 occasion. There was some diarrhea. He 
was readmitted to this hospital where physical exam- 
ination showed a thin, undernourished, pale boy 
with some tenderness in the right upper quadrant. 
Significant abnormal laboratory findings were a 
hemoglobin of 34 per cent, 3.1 million red blood cells, 
and a prothrombin of 47 per cent. A barium enema 
revealed a defect in the colon with a fistulous tract 
to the stomach. The stomach and proximal loops of 
jejunum, under fluoroscopic observation, filled rap- 
idly with barium. There was a strong suggestion of 
a marginal ulcer near the stoma of the gastroenter- 
ostomy. The diagnosis of gastrojejunocolic fistula was 
made. A gastrointestinal series performed 3 days 
later showed the presence of a posterior gastroenter- 
ostomy but completely failed to demonstrate the fis- 
tulous tract. At operation, the fistulous tract was 
found, and this, together with the involved jejunum, 
was resected; end-to-end anastomosis of the jejunum, 
closure of the colon, and gastric resection were donc. 
A postoperative gastrointestinal series 1 month late 
showed excellent function of the stoma. At this tim: 
an ulcer of the lesser curvature of the remaininy 
stomach was found. This was followed by the onse' 
of abdominal pain and gastric hemorrhage. Th: 
bleeding became more severe and the patient died 0! 
exsanguination. 

CasE 2. G. I., Hospital No. 61-847, fifty year ol 
male. This patient’s ulcer symptoms occurred prio’ 


cases of gastrojejunocolic fistulas have been 
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to 1927, at which time a posterior gastroenterostomy 
was done to relieve pyloric obstruction secondary to 
stenosing duodenal ulcer. He remained well for over 
6 years, but then developed loose watery stools (6 to 
8 daily) containing blood, pitting edema of the lower 
extremities, and a weight loss of 14 pounds. Fecal 
belching was noted. The clinical diagnosis was 
‘‘amebic dysentery.” Barium enema revealed a gas- 
irojejunocolic fistula. At operation, the fistulous 
tract was removed and the defects in the jejunum 
and colon were repaired. The gastroenterostomy 
was not disturbed. The patient was symptom-free 
for over 2 years. At this time, there was onset of 
diarrhea, occasionally blood-tinged, associated with 
moderate weight loss. A barium enema again dem- 
onstrated the presence of a gastrojejunocolic fistula. 
The gastrointestinal series was of special interest; 
the immediate films did not demonstrate the pres- 
ence of the fistula. The stomach emptied completely, 
but the 24 hour film revealed the presence of the 
fistula by regurgitation of barium from the colon 
into the stomach. The patient was subjected to a 
third operation much more extensive than the pre- 
ceding one. The gastroenterostomy was dismantled; 
it was then discovered that there were 2 separate 
fistulous tracts from the large bowel into the gastro- 
enterostomy. This case demonstrates the extremely 
rare occurrence of double fistulas and is probably the 
first case reported since that of Haufmann and 
Gorsset in 1925. The involved jejunum was resected; 
the defects in the stomach and colon were closed. It 
should be noted that the operative procedures upon 
this patient were performed before gastric resection 
was popularized. Death from bronchopneumonia 
resulted on the fourth postoperative day. 

CasE 3. J. W., Hospital No. 128-250, twenty- 
nine year old male. This patient was first seen in 
1936 at which time he gave a 7 year history of gnaw- 
ing epigastric pain. One year before he was examined 
at our hospital he had had a posterior gastroenter- 
ostomy because of bleeding duodenal ulcer. Following 
this surgery he remained symptom-free for almost 
ayear. He then noted onset of epigastric pain, tarry 
stools, and weakness. Roentgenograms made at this 
time revealed only a normally functioning gastro- 
enterostomy. The surgeons deemed it advisable to 
dismantle the gastroenterostomy and part of the 
jejunum was removed at this operation. The patient 
remained asymptomatic following this procedure for 
another year, but in 1937 he began to experience 
epigastric distress, nausea, vomiting, and pain. The 
vomitus was occasionally coffee-ground. There was 
considerable weakness, but no diarrhea was present. 
Treatment at this time was conservative with re- 
sulting improvement. He was readmitted after an 
interval of 10 months because of severe epigastric 
pain, nausea, vomiting, and tarry stools. A gastro- 
intestinal series demonstrated a pyloric canal ulcer 
with gastric retention. The patient was operated 
upon with the intention of performing a gastric re- 
section but because of dense adhesions only a pos- 
terior gastroenterostomy could be done. After an 
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interval of 2 years, periumbilical pain occurred 
associated with weight loss, severe diarrhea (7 to 8 
times daily, immediately following meals), foul 
belching, and vomiting. A barium enema and a 
gastrointestinal series demonstrated the fistulous 
tract. The patient was brought to surgery where the 
fistulous tract was resected, the gastroenterostomy 
dismantled, a subtotal gastric resection with gastro- 
jejunostomy performed, and the jejunum and colon 
repaired. It is of interest to note that the fistulous 
tract involved the proximal (afferent) loop of jeju- 
num; this is a rare occurrence. The patient has been 
asymptomatic for the past 7 years. 


SUMMARY AND CONCLUSIONS 


Gastrojejunocolic fistula is an abnormal 
communication between the stomach, je- 
junum, and colon. It occurs predominantly 
in males. 

In each of the 19 reported cases, the devel- 
opment of the fistulous tract was preceded by 
operative procedures performed for relief of 
duodenal ulcer; the operative method used 
most frequently was the posterior gastro- 
enterostomy. In 5 of our cases, the type of 
gastroenterostomy was not specified but we 
believe that the kind performed was most 
likely the posterior anastomosis. The previous 
surgical creation of an abnormal shunt is, 
therefore, necessary for development of a 
gastrojejunocolic fistula. This sequence is 
applicable to those cases in which the opera- 
tion has been performed for the treatment of a 
duodenal ulcer; in our series, the fistulous 
tracts developed in periods varying from 114 
to 21 years after the primary surgery. A 
fistula developing as the result of carcinoma 
need not be preceded by surgical intervention. 

The fistulous tract generally involves the 
site of gastrojejunal anastomosis and occa- 
sionally may be located in the efferent loop of 
jejunum. The symptoms of the fistula in the 
order of frequency are: diarrhea, weight loss, 
pain, vomiting, fetor oris, and hemorrhage. 

Barium enema offers the most accurate 
means of diagnosis. The treatment of choice 
at this time is entirely surgical and consists of 
dismantling of the gastroenterostomy, resec- 
tion of the fistulous tract and involved je- 
junum, end-to-end anastomosis of the je- 
junum, closure of the defect in the colon, and 
subtotal gastrectomy with gastrojejunostomy. 
Three case histories are reported in greater 
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detail because of their special interest; one is 
that of a child of 14 years; the second is that 
of a patient who developed a total of 3 
fistulous tracts, 2 of these occurring simul- 
taneously; the third is that of a patient with a 
fistulous tract involving the proximal or af- 
ferent loop of jejunum. 
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EXPERIMENTAL ANASTOMOSES OF THE COMMON DUCT 


ALBERT O. SINGLETON, JR., M.D., F.A.C.S., and ROBERT M. MOORE, M.D., F.A.C.S., 
Galveston, Texas 


ECONSTRUCTIVE surgery of the 
biliary tract in cases of stricture or 
of neoplasm necessitating interrup- 
tion of the ducts has been a difficult 

problem. Many techniques have been de- 
vised to avoid the two chief complications, 
viz., stricture at the anastomosis site and 
ascending cholangitis resulting from regurgita- 
tion of gastrointestinal contents into the 
biliary system. It is with the former that the 
present report is concerned. 

Usually an anastomosis between the gall 
bladder and the gastrointestinal tract pro- 
vides an adequate stoma. Many surgeons, 
however, prefer to use the common duct itself 
in performing the anastomosis. Furthermore, 
in many cases the gall bladder is absent or is 
diseased to an extent that choledochoenteros- 
tomy is a necessity. 

Blocker, Hendrix, Herrmann, and Hall 
(1949) suggested the transposing of a triangu- 
lar flap of skin or mucous membrane into a 
V-shaped opening in the margin of the hollow 
tube when the tube is to be anastomosed to a 
surface, as in performing a permanent trache- 
otomy or in implanting a stump of parotid 
duct into the mouth. They have shown that 
there is less tendency for stricture formation 
at the site if this method is used. A circular 
scar as it contracts tends to narrow the orifice 
while a scar with a V-limb included in it 
merely tends to straighten out the V instead 
of narrowing the opening. Moreover the 
stoma is made larger by this method (Fig. 1). 
Blocker has also demonstrated experimentally 
a method using a modified Z-plastic by which 
hollow tubes may be joined together with less 
tendency to stricture formation at the suture 
line (Fig. 2). 

We have attempted to apply these methods 
in anastomosis of the common bile duct in 
dogs. In the average dog the duct is found to 
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be so small and its wall so fragile that pre- 
liminary distal ligation is necessary to render 
the duct sufficiently dilated and strong for 
plastic surgery to be practicable. In a series 
of dogs 2 or 3 weeks after such preliminary 
ligation the duct was cut across just proximal 
to the site of ligation. A vertical slit was made 
in the anterior wall of the proximal duct ex- 
tending from the end about o.5 centimeter 
proximally. An inverted V-incision was then 
made in the antimesenteric border of the 
duodenum and a choledochoduodenostomy 
performed using interrupted No. coooo arterial 
silk sutures passing through all layers, the 
tongue-like portion of the duodenal incision 
fitting into the slit in the wall of the common 
duct (Fig. 3). In 10 animals in which this 
procedure was performed there was no stenosis 
when the animals were sacrificed, 3 animals at 
3 weeks, 2 at 3 months, 2 at 4 months, 1 at 5 
months and 2 at 6 months after implantation. 
An 11th animal was sacrificed 1 day after 
operation, at which time the anastomosis was 
found to be patent with no sign of leakage. 
There was no postoperative death in the 
entire series. 

Binkley, Palmer, and McCorkle (1947) have 
recommended a “pull-through” type of chole- 
dochoduodenostomy which they perform in 
dogs with excellent results. They pulled the 
proximal end of the severed common duct 
through one small opening in the duodenum, 
working through another duodenal opening 
which was closed at the completion of the 


Fig. 1. Diagram showing increase in circumference of 
stoma made by splitting end of duct. 


455 


le 


Fig. 2. Diagram showing modified Z-plastic in anastomosing portions of the common duct. 


Fig. 3. Diagram showing anastomosing of common duct 
to duodenum with triangular flap of bowel wall inserted 


into slit in duct. 
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: 
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Fig. 4. Diagram showing modified V-plastic in anas- 
tomosing portions of common duct. 


procedure. The duct was sutured so that its 
end protruded into the intestinal lumen. We 
have tried this procedure in 8 dogs. Four died 
in the early postoperative period. The anas- 
tomosis was patent and showed no sign of 
leakage so that it appeared that death had 
resulted from some other cause. The other 4 
animals survived 2 to 7 months. One of these 
had a satisfactory anastomosis without nar- 
rowing when sacrificed at 4 months, but each 


Fig. 5. Photograph of V-plastic anastomoses in dogs 6 
months after operation. Arrows indicate site of suture, 
line; common duct above, duodenum below. Broadening 
of common duct by juncture with right hepatic duct just 
above suture line suggests narrowing at the stoma, but 
lumen actually has same diameter as common duct. 


of the 3 others showed some stenosis of the 
orifice when sacrificed at 2, 414, and 7 months, 
respectively. 

Side-to-side choledochoduodenostomy was 
not successful in our hands. With this method, 
length must be sacrificed in a duct which 
already is short. 

End-to-end anastomosis is difficult in the 
dog because of the small size of the bile duct. 
While the Z-plastic technique described by 
Blocker for intestinal anastomosis (Fig. 2) 
was used successfully in the end-to-end anas- 
tomosis of larger ducts, the smaller the duct 
the more difficulty was encountered in forming 
and suturing the flaps. However, it is in the 
case with the small duct that some non- 
stenosing method is most needed. In this 
situation a modification of the V-limb prin- 
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ciple can be used, making a vertical slit in one 
duct end and cutting the other duct end 
obliquely or on the bias (Fig. 4). In 4 such 
cases in which it was believed that the 
anastomosis had been constructed satis- 
factorily there was no stenosis after 6 months. 
However, in other cases in which the anasto- 
mosis had seemed unsatisfactory because of 
the smallness of the duct, constriction did occur. 

McWhorter in 1929 reported good results 
in common duct anastomoses in animals, 
using a “riband”’ oblique type of suture line 
which is similar to the methods that we have 
used. 


It is concluded that V-flap methods and 
other modified Z-plastic procedures can be 
used to advantage in choledochoduodenos- 
tomy and in end-to-end anastomosis of the 
common bile duct. 
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THE USE OF RADIOACTIVE IODINATED PLASMA PROTEIN 
IN THE STUDY OF BLOOD VOLUME 


JOHN P. STORAASLI, M.D., HARVEY KRIEGER, M.D., HYMER L. FRIEDELL, M.D., and 
WILLIAM D. HOLDEN, M.D., F.A.C.S., Cleveland, Ohio 


N recent years the importance of the cir- 
culating blood volume and its relation- 
ship to disease has become more evident. 
The direct method for determining blood 

volume, which is of importance clinically, de- 
pends upon the dilution of a test substance 
injected into the blood stream. The require- 
ments of an ideal test substance are that: (1) 
it remains in the vascular system for a rela- 
tively long period; (2) it mixes readily with the 
normal constituents of blood; (3) it is easily 
identified and measured; and (4) it is nontoxic. 

The azo dyes have been the chief source of 
these test substances. The extensive investi- 
gations of one of these dyes, T-1824, by Gib- 
son, Gregerson, and others (3, 4, 1) have led 
to its widespread clinical and experimental use 
for the determination of blood volumes. These 
investigators have shown that, under the 
proper conditions, relatively accurate results 
can be obtained by this method. 

More recently, with the availability of 
radioactive isotopes, easier and more accurate 
means of estimating blood volumes have 
evolved. Hevesy first utilized radioactive 
phosphorus for labeling erythrocytes to study 
total circulating erythrocyte mass. Hahn, by 
feeding radioactive iron to donors, devised an 
excellent alternative method for determining 
red cell volume. Although these methods have 
given satisfactory results, both present prac- 
tical disadvantages. The latter method re- 
quires a donor with the appropriate blood 
type. With the radioactive phosphorus meth- 
od, there is an undesirable delay required in 
the preparation of the labeled red cells before 
the determination can be performed. 

Fine and Seligman devised a method by 
which they could label plasma protein with 
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radioactive iodine, and with this material 
study plasma ‘volumes in experimental ani- 
mals. This method was selected by us and its 
efficacy in the study of blood volumes in hu- 
mans was investigated. Iodinated protein ap- 
pears to satisfy the requirements listed and 
has the significant feature of being derived 
from a normal constituent of plasma. 

Blood volume studies on 76 human subjects 
will be reported here. The subjects were am- 
bulatory hospital patients in normal fluid and 
protein balance. In 30 of the individuals, the 
disappearance of the iodinated protein from 
the vascular system was studied over an 8 
hour period. In 31 patients, plasma volume 
studies were determined under basal condi- 
tions. In 15 patients, a comparison of plasma 
volumes determined with both T-1824 and 
iodinated protein was made. 

Since the iodinated albumin disappears from 
the blood stream, as will be shown subse- 
quently, experimental procedures were under- 
taken, in animals and humans, to determine 
the fate of the injected material. 


FATE OF THE IODINATED PROTEIN IN VIVO 


The distribution of iodinated rat plasma 
protein after intravenous injection was ob- 
tained in a group of 16 albino rats for various 
intervals up to and including 24 hours. Var- 
ious organs and tissues were assayed and their 
radioactivity was compared to that of the 
plasma. The thyroid gland was the only organ 
showing significant amounts of radioactivity. 
During the 24 hour period of this experiment, 
the radioactivity in this organ increased with 
time so that approximately 5 per cent of the 
total activity was found in the thyroid gland 
at the end of 24 hours. The radioactivity of 
the other tissues and organs was negligible and 
appeared to depend upon the vascularity of 
the tissue. Figure 1 shows the gross distribu- 
tion of iodinated protein by means of radio- 
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autographs, made from transections of rats. 
There appears to be little difference in the dis- 
tribution of the injected material at 6 and 24 
hours. The vascular channels are well out- 
lined in each radioautograph. 

The urine and body tissues of 2 dogs were 
assayed for activity 12 and 24 hours after the 
intravenous injection of iodinated protein. 
Urine was collected continuously throughout 
the periods of observation. The tissues exam- 
ined for radioactivity consisted of thyroid, 
spleen, liver, kidney, muscle, fat, and intes- 
tine. The radioactivity measured in these 
tissues, when compared to that of blood, was 
found to be negligible and for practical pur- 
poses could be accounted for by the presence 
of the blood in the vascular channels con- 
tained within the examined tissues. At the 
end of 12 and 24 hours, the urine contained 
respectively 3.2 and 7.6 per cent of the in- 
jected radioactive iodine. 

Experimental studies have been conducted 
and reported elsewhere (8) on the rate of ap- 
pearance of radioactive protein in thoracic 
duct lymph after an intravenous injection. 
The details of these experiments will not be 
presented here except to state that 10 minutes 
following the injection of the radioactive pro- 
tein a negligible amount (under 2 per cent) 
was found in the lymph. This was sufficiently 
small to be disregarded in the determination 
of the plasma volume. As time progressed, 
however, the radioactivity of the plasma and 
lymph approached equilibrium. It was also 
determined by dialysis that the radioiodine 
remained bound to protein. 

Twelve patients who were to receive spinal 
anesthesia were given radioactive iodinated 
protein at various intervals preceding the ad- 
ministration of the anesthesia. In no instance 
could any radioactivity be detected in the 
spinal fluid. In 6 of these patients, biopsies of 
muscle and fat obtained during the course of 
the operation showed very little radioactivity. 
In 1 patient, bile was obtained 45 minutes 
after intravenous injection of iodinated pro- 
tein and no significant activity was found. 
Studies on patients confined to bed have 
shown that an average of 8 to 12 per cent of 
the injected radioactive iodine is found in the 
urine in 24 hours. 


Fig. 1. Radioautographs of rats made at 6 and 24 hour 
intervals. The dark shadows represent the distribution of 
iodinated protein. The vascular channels are well outlined. 


From these studies it was observed that 
the disappearance of iodinated protein from 
the vascular system probably occurs in two 
ways. 

The first is due to the liberation of radio- 
active iodine from the protein. This is man- 
ifested by the excretion of iodine in the urine 
as well as by the increased radioactivity over 
the thyroid gland. The second is due to the 
diffusion of iodinated protein from the vas- 
cular bed to the extravascular spaces, as dem- 
onstrated in the studies of thoracic lymph. 


METHOD 


The studies on human subjects were per- 
formed while they were in a fasting state. The 
subjects were confined to bed until the experi- 
ment was completed, with the exceptions to be 
noted. During the earlier part of this work, 
careful records of the blood pressure, pulse, 
respiratory rate, urinary output, and emo- 
tional state of the patients were made. When 
no perceptible change was observed, these 
measurements were discontinued. In studies 
designed to determine the disappearance rate 
of iodinated protein from the plasma, fasting 
conditions and confinement to bed were main- 
tained for 6 hours. (The effect on the contour 
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Fig. 2. This graph shows the disappearance of iodinated protein from the blood in 
30 patients. The 10 minute sample was used as a reference point. The “heavy line” 


is the composite curve of the group. 


of the disappearance curve when these restric- 
tions were eliminated will be discussed.) The 
height and weight of each patient were re- 
corded. 

The radioactive iodine used in this work 
was a fission product obtained from the Iso- 
tope Division of the Atomic Energy Commis- 
sion at Oak Ridge, Tennessee. The isotope 
was radioactive iodine with a half life of 8 
days. Radioactive iodine decays by emitting 
both beta particles and gamma rays. Meas- 
urements of the radioactivity were made by 
utilizing the beta particles of radioactive io- 
dine. Gamma counting of samples of plas- 
ma was not attempted because of the low 
efficiency with the conventional methods. 
Gamma counting was employed only when 
the patients were surveyed with a portable 
Geiger-Mueller counter. (In these circum- 
stances, only the gamma rays will be detected 
by the counter since the beta particles are 
readily absorbed in a few millimeters of tissue.) 

As noted previously, the iodinated protein 
was prepared according to the method origi- 
nally described by Fine and Seligman. In this 
method of fixing the radioactive iodine to the 
protein, about 15 to 30 per cent of the iodine 
is bound to the albumin fraction’. The iodin- 

1At the present time, iodinated human serum albumin is 


being prepared in which yields have been obtained with 70 to 80 
per cent of radioactive iodine bound to the albumin. 


ated protein solution is then diluted with a 
sufficient quantity of 0.9 per cent saline solu- 
tion so that there are approximately 2 to 3 
microcuries of radioactive iodine per cubic 
centimeter of solution to be injected. There 
is less than 1 gram of protein in the quantity 
of solution to be injected for each determina- 
tion. During the initial part of this work, hu- 
man plasma was used as a source of protein, 
but for the past year human serum albumin 
has been used. 

For each determination exactly 20 cubic 
centimeters of the iodinated protein solution 
were injected intravenously. This was used 
to minimize the error of injection’. At the de- 
sired time intervals after injection, 6 to 8 
cubic centimeters of whole blood were with- 
drawn without stasis from a vein and placed 
in a calibrated test tube containing a few 
particles of crystalline heparin. The blood 
was centrifuged at 3,500 revolutions per min- 
ute for 20 minutes and exactly 1 cubic centi- 
meter of the supernatant plasma was pipetted 
into a porcelain crucible and allowed to dry in 
air. The radioactivity was measured with a 
Geiger-Mueller counter. The conventional 
bell-shaped end window Geiger tube, placed 
at a fixed distance, was used. Exactly 1 cubic 

2Smaller volumes can be used. We find, however, that larger 


volumes are easier to handle. With 20 cubic centimeters volumes, 
the error of injection could be kept within +1 per cent. 
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TABLE I.—THE AVERAGE RATIO OF DISAPPEAR- 
ANCE RATES OF IODINATED PROTEIN FROM 
BLOOD IN 30 PATIENTS FOR VARIOUS IN- 
TERVALS UP TO 8 HOURS 


Standard Coefficient of 


Time Average ratio* | Geviation variation 


5 min. 1.055 + .036 +3.4 


ro min. 1.000 


15 min. F .027 +2.8 


30 min. .047 +5.0 


60 min. : .O41 +4.5 


2 hr. F +4.7 


3 hr. .040 + 4.9 


4 hr. .030 +3.8 
6 hr. -035 


8 hr. +.059 +8.5 


*The average ratio is the value of each point on the heavy line (com- 
posite curve) in Figure 2. 


centimeter of the original iodinated protein 
solution, diluted 1 to 100 with plasma, was 
used as a standard. Use of the latter rendered 
calculation of the plasma volume simple, by 
obviating the necessity of considering decay 
and the geometry of the counting system. 
The porcelain crucibles were constructed so 
that 1 cubic centimeter of solution just cov- 
ered the bottom. The plasma samples and the 
standard preparations were dried in air for 24 
hours before the counting was performed. 
This was necessary because many samples 
were being counted simultaneously. (The 
plasma volume, however, can be determined 
by counting the wet plasma specimen without 
loss of accuracy.) Each sample was counted 
for a long enough period of time to reduce the 
counting error to less than 2 per cent. Total 
counts per sample were usually around 5,000. 
Hematocrits and plasma protein concentra- 
tions were obtained from specific gravities 
measured by the copper sulfate method. Ref- 
erence was made to the charts provided by 
Phillips and co-workers. At the present time, 
protein determinations are being performed 
by the use of a photoelectric colorimeter (7). 
The plasma volume was calculated from the 
following formula: 


Counts in standard per c.c. X volume injected X dilution of standard 
Counts in sample per c.c. 


= Plasma volume 


AVERAGE OF GROUP + 


NO OF SUBJECTS IN EACH GROUP 


539 $79 619 
PLASMA VOLUME IN CC/KG BODY WEIGHT 


Fig. 3. This graph shows the distribution of plasma 
volumes, determined with iodinated protein, in cubic centi- 
meters per kilogram body weight in 31 normal subjects. 


The total blood volume was calculated as 
follows: 


Plasma volume 


— hematocrit ~ Blood volume 


RESULTS AND DISCUSSION 


To determine the rate at which the iodin- 
ated protein disappeared from the blood 
stream, 30 patients were studied. These pa- 
tients were healthy individuals who had been 
admitted to the hospital for hernioplasties or 
plastic repairs. In order to measure the dis- 
appearance rate, the plasma specimen ob- 
tained 10 minutes after injection was used as 
a reference point and designated as unity. We 
assumed this to be the time of maximum mix- 
ing and minimum loss from the blood stream. 
The 10 minute interval may not represent the 
optimum time. Other time intervals following 
injection may be desirable, when cardiovas- 
cular dynamics and capillary permeability in 
localized areas of the body are altered. Ex- 
periments are being performed at the present 
time in an attempt to arrive at a more satis- 
factory solution of this problem. 

By dividing the counts of successive sam- 
ples of plasma over a 24 hour period by the 
count of the 10 minute sample, ratios were 
obtained which indicated the rate of disap- 
pearance of the radioactive protein. The ra- 
tios obtained at various intervals were plotted 
as noted in Figure 2. The composite curve 
(heavy line) was obtained by plotting the 
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Fig. 4. This graph compares plasma volume determina- 
tions performed simultaneously using T-1824 and iodinated 
protein. In only 1 instance (Case 11) was the volume 
obtained by T-1824 less than that by the iodinated protein. 


averages of the ratios at each interval for all 
the patients. Table I demonstrates the aver- 
age disappearance ratio at each time interval 
with standard deviations and coefficient of 
variation. 


It may be seen that the iodinated protein 


leaves the blood stream at a slow rate. At the 
end of 1 hour, go per cent of the injected pro- 
tein is still present in the blood; at the end of 
4 hours, 78 per cent remains; and 24 hours 
following the injection, 55 per cent remains 
although this is not shown in Figure 2 or 
Table I. 

The narrow percentage of deviation or co- 
efficient of variation for each curve gives con- 
siderable significance to the composite dis- 
appearance curve. Up to and including the 6 
hour specimens, the percentage of deviation 
was under +5 (Table I). This is well within 
the range of error suitable for biological meas- 
urement. At the end of 8 hours, the percent- 
age of deviation attains +8.5 and at 24 hours 
it is greater. This increase in the coefficient 
of variation after 6 hours may, in part, be ex- 
plained by the abolition of controlled condi- 
tions. After 6 hours the patients were allowed 
out of bed and fluid intake was unrestricted. 

Since the iodinated protein disappears from 
the blood stream at a reasonably fixed slow 
rate, it should be possible to calculate the 
plasma volume by determining any point on 
the disappearance curve from 10 minutes to 6 
hours after the injection of the radioactive 


TABLE II.—-NORMAL BLOOD VOLUME STUDIES 
IN HEALTHY MALES 


Weight Plasma 


volume 
in kgm. Ge, 


Hema- 
tocrit 


Age 


Name 


1. R.W. 20 68 
2. J.M. 26 17 
3. W.F. 
4. W.W.T 28 8o 
5. A.A. 54 76 
6. L.A. 38 73 
7. W.R. 27 64 
8. A.M. 40° 58 


3865 34-9 


3162 45-3 


25 82 2972 48.2 


3422 41.9 


3417 43.8 


29021 48.7 


2564 403 


2251 480 


BEC. 24 73 2451 46.2 
2856 
2695 


2773 


10. H.M. 37 75 45.0 


11. J.B. 31 73 
S.C. 29 66 
13. D.M. 38 14 
14. G.K. 25 65 
15. P.N. 30 68 
16. J.W. 34 14 
17. W.W.t 28 
18. R.R. 38 
19. J.G. 27 
20. R.M. 26 
a1. G.P. 20 
22. F.N. 28 


39-3 


45.0 


2903 46.0 


2378 39.0 


2738 48.0 


2521 42.4 


3305 378 


3720 48.7 


69.3 
75.0 
96.0 
84.3 
85.4 
71.6 


3110 


2884 


459 


47-7 


3804 36.3 


4010 42.1 


23. H.B. 30 
24. W.H. 29 
25. R.N. 24 
90. TT. 18 


3125 38.1 


2530 40.5 


3420 46.3 63-4 


2580 43-1 73.5 


27. J.K. 40 46.0 71.6 


28. P.W. 21 


3380 


2260 47.0 75-7 
81.0 
86.5 


78.5 


29. F.S. 30 2710 49.0 


30. N.P. 29 
31. A.G. 35 67.5 


Average plasma volume in c.c./kgm. 40.3 + 4.2. | A 
*Patients excluded from calculation of average value since their plasma 
volumes in c.c./kgm. were greater than 3 standard deviations from the 
mean. 
{Patients No. 4 and 17 are the same patient. Plasma volumes were done 
I month apart. 


3500 | 45.0 | 47.0 


2740 | 40.6 | 48.0 


iodinated protein. Large deviations from the 
normal disappearance curve should be easily 
detectable if there is no significant loss of pro- 
tein from the blood stream as a result of blood 
loss or localized change in capillary permea- 
bility during the course of the study. 
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Total 
s 
years c.c./ | blood | volume 
tlal kgm. volume} _c.c./ 
4240 
4328 | 74.6 | 
4724 | 64.7 
5129 68.4 
4418 60.5 
| 42.0 | | soqr | 76.3 
5265 | 77.4 
4518 | 61.0 
5331 1.0 
6888 | 78.3 
| 35-3 | | 6100 
| 30.0 | mmm | 5546 
6048 
6013 
59 5040 
100 
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Plasma and blood volumes were determined 
on 31 male patients (Table II). Their ages 
ranged from 18 to 54 years, although the ma- 
jority of them were between 25 and 35 years 
of age. Their weights ranged from 56.5 to 100 
kilograms. Plasma volumes ranged from 34.0 
to 61.8 cubic centimeters per kilogram. 

Correlation of plasma or blood volume with 
any readily determined biologic measurement 
such as height, weight, or surface area, is not 
entirely satisfactory. Figure 3 demonstrates 
the distribution of patients according to cubic 
centimeters of plasma volume per kilogram of 
body weight. Fourteen of the 31 patients fall 
between 38 and 42 cubic centimeters per kilo- 
gram, whereas 27 of the 31 patients fall be- 
tween 34 and 46 cubic centimeters per kilo- 
gram. The mean plasma volume per kilogram 
of body weight is 40.3 + 4.2 cubic centimeters. 
The correlation coefficient of plasma volume 
with weight was found to be .47 in our series 
of 31 patients. Since weight is obviously an 
unsatisfactory biologic measurement for pre- 
dicting plasma volumes, it is essential that 
predetermined normal plasma volume meas- 
urements be obtained in each individual to be 
studied. This will permit estimation of subse- 
quent deviations from the normal when phys- 
iological alterations occur. 

An important biological measurement which 
may be used as a basis for estimating plasma 
volume is the specific gravity of the whole 
body. Such a measurement involves the total 
weight and volume of the individual. The 
latter can be done only by water displace- 
ment. This procedure is not one to which a 
sick patient could be subjected. Furthermore, 
it would be of little value in physical condi- 
tions associated with marked water deficit or 
excess. Studies are in progress to determine 
if the relationship between body specific grav- 
ity and plasma volume is of practical value. 

Figure 4 demonstrates a comparison of 
plasma volumes determined simultaneously 
with radioactive iodinated protein and T-1824 
in 15 individuals. Blood specimens were 
drawn 10 minutes after the injection of both 
the dye and iodinated protein. The most sig- 
nificant feature of this study is that the plas- 
ma volumes determined with the use of the 
radioactive protein were, with 1 exception, 
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Fig. 5. This graph gives a comparison of total blood 
volumes (expressed as per cent body weight) in dogs using 
iodinated protein and radioactive phosphorus labeled red 
cells, iodinated protein and hematocrit, and T-1824 and 
hematocrit. In only 1 instance (dog 7) was the blood 
volume determined with T-1824 less than by the other two 
methods. Published with permission of Proceedings of the 
Society for Experimental Biology and Medicine. 


smaller than those obtained with the dye 
T-1824. This was found to be true also in the 
case of work in dogs in which we compared the 
volume by using T-1824, iodinated protein, 
and red cells labeled with radioactive phos- 
phorus (9). Figure 5 gives the results of this 
study. These results show that at the 10 
minute interval there is a greater dilution of 
T-1824 than of iodinated protein. Since the 
determinations were done simultaneously, the 
greater dilution of the dye must present a 
greater loss of the dye from the vascular 
spaces. The minimum time required for com- 
plete mixing of an intravenously injected ma- 
terial within the blood stream is not known 
accurately. There is, indeed, some reason to 
believe that it varies in different physiological 
and pathological states. It may be that, as 
more information is obtained concerning the 
mixing time, the 10 minute interval between 
the injection and the withdrawal of blood will 
have to be revised. 

Rawson has proved that the successful use 
of T-1824 depends upon its rapid and com- 
plete binding to the albumin fraction of 
plasma. However, during the first few min- 
utes following the injection of T-1824, a cer- 
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tain amount of the dye escapes from the vas- 
cular system. This will vary from one indi- 
vidual to another and will also depend upon 
the protein status of the patient. 

A far greater advantage of the use of iodin- 
ated protein in determination of blood volume 
is the fact that repeated blood volume deter- 
minations after short intervals of time can be 
carried out on the same individual. This is 
not true of T-1824. Rawson has found by 
electrophoresis that the dye is completely 
bound to albumin when the concentration is 
.004 per cent or less. Any further injection of 
T-1824 into the blood stream will be rapidly 
and effectively taken out by the reticuloendo- 
thelial system. 

SUMMARY 

A method of determining the plasma vol- 
ume of patients has been presented. It in- 
volves the measurement of the dilution of pro- 
tein tagged with radioactive iodine after intra- 
venous injection. Dilution is determined by 
measuring iodinated protein labeled with ra- 
dioactive iodine before the injection and plas- 
ma periodically after the injection. 

The technique of the procedure is simple 
and subject to small error. Repeated deter- 
minations can be performed within a short 
time. 

The stability of the iodinated protein and 
its relatively secure retention within the vas- 
cular system permit a more accurate estimate 
of the plasma volume than has hitherto_been 
possible. This method is probably of no more 
value than others when there is marked dis- 
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turbance of normal physiology, as in profound 


shock, or other conditions effecting capillary 
permeability. 
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MALIGNANT BLOOD VESSEL TUMORS 


A Report of 56 Cases of Angiosarcoma and Kaposi’s Sarcoma 


WILLIAM D. McCARTHY, M.D., F.A.C.S., Oakland, California, and GEORGE T. PACK, M.D., 


REVIEW of medical literature reveals 
the need of a more comprehensive 
pathological and clinical study in 
the confused field of malignant tu- 

mors of blood vessel origin. The present con- 
fusion in the classification and treatment of 
such neoplasms results mainly because the 
literature is fragmentary and rests upon iso- 
lated case reports with little correlation of all 
angiosarcomas. In an effort to open a new 
avenue of study on the problem, the authors 
have collected a group of 56 cases of all types 
of angiosarcoma from the files of Memorial 
Hospital over a 10 year period. Included in 
the total of 56 cases are 36 patients with tu- 
mors diagnosed as Kaposi’s sarcoma, which 
is now considered a true sarcoma of blood ves- 
sel origin. The presentation is on a compara- 
tive basis and the whole aggregate of cases is 
utilized as a nucleus for discussion of recent 
developments in the etiology, pathology, ex- 
perimental tumor production, diagnosis and 
therapy of such neoplasms. In addition, sup- 
plementary information has been drawn from 
a previous review of 1,056 benign blood ves- 
sel tumors from Memorial Hospital case re- 
ports (30). : 
KAPOSI’s SARCOMA 

Kaposi’s sarcoma, or “idiopathic multiple 
hemorrhagic sarcoma,” was first described by 
Kaposi in 1872 as a clinical entity and is more 
common than the literature would indicate. 
Undoubtedly many cases throughout the 
world are unreported or unrecognized. Nev- 
ertheless, over 600 case histories have been 
published to date, but inasmuch as the ma- 
jority are isolated case reports, a concise cor- 
relation of data has been difficult. It now 
appears that the disease moves through a 
wide range of histological and clinical varia- 
tions, largely influenced by racial and hor- 
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monal factors, in the authors’ opinion, all of 
which further complicate simple classifica- 
tion. 

Definition. Kaposi’s sarcoma is a true but 
atypical sarcoma which generally has its onset 
as a single bluish-red macule on the extremi- 
ties of individuals over 40. The microscopic 
picture of the early macule is deceptive in 
that it is essentially inflammatory in appear- 
ance with little to suggest its invariable pro- 
gression into ultimate sarcoma. As the mac- 
ules slowly multiply and coalesce into indu- 
rated plaques, the disease gradually involves 
both lower extremities symmetrically in a 
“stocking” distribution, spreading to. the 
trunk and finally appearing in the viscera. 
Recent publications indicate that Kaposi’s 
sarcoma of the viscera and lymph nodes may 
precede the classical skin lesions, and may 
even cause death without any cutaneous man- 
ifestations whatever. The disease has a singu- 
lar racial propensity for the male Jewish and 
Italian populations of Russia, Italy, and Po- 
land, rarely afflicts the female sex, and ter- 
minates in death in intervals ranging from a 
few months to 25 years. 

Incidence. The incidence and distribution 
of Kaposi’s sarcoma, according to race, nativ- 
ity, age, sex, anatomical onset, and survival, 
are outlined in Table I. The marked predi- 
lection on the basis of race, sex, and anatomi- 
cal site is probably the most unique of its 
kind in the entire field of neoplasms, and must 
embody some specific significance which here- 
tofore has not been developed in the literature. 

The onset, in 78 per cent of patients, oc- 
curred beyond the age of 4o and the highest 
incidence was observed in the fifth, sixth, and 
seventh decades. Although the tumor is rare 
in adolescence, 3 patients developed their dis- 
ease before the age of 20. All 3 were of Jew- 
ish or Italian extraction. 
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Fig. 1. Kaposi’s sarcoma. Atypical, indolent lesion of 
10 years’ duration occurring in a young female. The tumor 
bears a clinical resemblance to neurofibroma. 


As noted throughout the entire literature, 
the disease chiefly afflicts males. The ratio 
in our series was male 33 (92 per cent) and 
female 3 (8 per cent) as compared to a male 
average of 95 per cent in most reports. 

Inasmuch as the majority of reported cases 
appeared to originate in such countries of 
Eastern Europe as Russia and Poland and 
Italy, Doerffel concluded that the dominant 
distribution was on a geographical rather than 
a racial basis. Arranging our series along both 
racial and geographic aspects, we found that 
30 (83 per cent) were Jews and Italians, re- 
gardless of nativity, whereas arranged on a 
geographical basis, Eastern Europe was rep- 
resented by only 74 per cent, practically all 
of whom were Jews and Italians. Also note- 
worthy was the fact that 22 per cent of our 
patients were American born. Such findings 
would support the more logical and plausible 
theory of a racial or biological proclivity. 

Another striking propensity of Kaposi’s 
sarcoma was discovered when the early le- 
sions of onset were grouped according to 


Fig. 2. Kaposi’s sarcoma. The bluish-red macule is rep- 
resentative of the earliest or inflammatory phase of this 
type of growth. 


anatomical site. In 87 per cent of patients, 
the earliest manifestations were detected in 
the skin of either lower or upper extremities, 
the vast majority arising in the hands and 
feet. Three patients first observed their tu- 
mors on the penis, and the 2 remaining pa- 
tients were both females who appeared to 
develop their disease first in lymph nodes. 
The occupations of the patients were too 
diversified to support the common belief that 
this sarcoma is peculiar to the laboring classes. 
However, in the present series a prevalence 
of occupations which kept the patient on his 
feet for long intervals was noted. This may 
be significant in view of the fact that 26 (73 
per cent) of patients developed their initial 
tumor on the feet or legs, often with associated 
edema. Recent studies now tend to point to 
lymphedema as a factor in the genesis of 
angioblastic sarcomas. F. W. Stewart and 
Treves reported the development of lym- 
phangiosarcoma in the edematous arms of 6 
female patients whose postmastectomy ele- 
phantiasis had existed from 6 to 24 years. 
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TABLE I.—STATISTICAL COMPARISON OF 56 PA- 
TIENTS WITH MALIGNANT BLOOD VESSEL 
TUMORS INCLUDING 20 CASES OF ANGIO- 
SARCOMA AND 36 CASES OF KAPOSI’S SAR- 
COMA 


Kaposi’s sarcoma | Angiosarcoma 
No. Per No. Per 
cent cent 
Total cases 36 20 
Racial incidence 
Jews 16 44 14 70 
Italian 14 39 I B. 
Total per cent 83 75 
Male female ratio 
Male 33 92 II 55 
Female 3 8 9 45 
Age onset* 
40 years plus 78 30 
40 years minus 22 70 
Anatomical onset 
Lower extremity 26 73 7 35 
Upper extremity 5 14 4 20 
Penis 3 8 
Lymph nodes 2 5 
Paranasal areas 5 25 
Breast 2 10 
Head and neck 2 10 
Upper and lower extremities 87 55 
Survival interval after onset. Average survival, 
Average survival—8 years 2M years 
Five year cure rate—free of tot ot 
disease 


*Highest incidence for Kaposi’s sarcoma 40 to 70 years; for angio- 
sarcoma Io to 40 years. 

+3 of 16 determinate cases. 

t1 of 11 determinate cases. 


The authors speculated on a common sys- 
temic carcinogenic factor responsible not only 
for the angiosarcoma of the arm, but also for 
the prior mammary carcinoma which led to 
the radical mastectomy. All 6 cases demon- 
strated skin lesions which clinically and his- 
tologically resembled Kaposi’s sarcoma. In 
reviewing the older literature we were able to 
discover 2 similar cases, both females, in 
whom cutaneous Kaposi’s sarcoma originated 
in the lower extremities 9 and 29 years after 
the onset of massive lymphedema which re- 
sulted from infection (1, 13). In both in- 
stances, prolonged lymphedema appeared to 


Fig. 3. Kaposi’s sarcoma. Dark bluish nodule of granu- 
lomatous phase resembling malignant melanoma. 


constitute the sole known predisposing factor 
inasmuch as no other primary neoplasm had 
previously been detected. In our opinion, the 
lymphangiosarcomas of the upper extremity 
developing in surgical elephantiasis are truly 
identical with Kaposi’s sarcoma. In fact, Dr. 
Stewart so diagnosed the skin nodule sub- 
mitted to him by one of us and taken from 
our patient included in the 6 cases mentioned. 

Etiology. Since the original description of 
the disease there have been few contributions 
to a better understanding of its etiology. 
Acute systemic diseases, trauma, tuberculo- 
sis, and syphilis have been discarded as causa- 
tive agents. Despite the typical microscopic 
evolution of each Kaposi’s sarcoma lesion 
from an inflammation-like phase through a 
granulomatous phase into true neoplasia as 
described by MacKee and Cipollaro, no bac- 
teriological or viral agent has ever been iso- 
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Fig. 4. Kaposi’s sarcoma: a, left, Multiple bluish nodules starting to coalesce. 


Rare occurrence in a Negro. 
Satisfactory regression from x-ray therapy. 


lated. Reinoculation of patients with their 
own tumor tissue by Pack and animal inocu- 
lations by Nesbitt, and by Choisser and Ram- 
sey failed to induce tumors at the sites of inoc- 
ulation. These and other experiments have 
somewhat nullified the concept that the tumor 
is an infectious granuloma. 

Although a solution of the etiology is far 
from being settled, recent advances in the 
general field of carcinogenesis make it plau- 
sible now to suspect some systemic carcinogen 
acting upon the vascular tissues as a possible 
agent. Such a hypothesis would more logi- 
cally explain the distinctive tendency of 
Kaposi’s sarcoma to involve the legs bilater- 
ally and symmetrically, and ultimately mani- 
fest itself throughout the viscera with multiple 
adjoining tumors in the inflammatory, granu- 
lomatous and sarcomatous phases and re- 
sembling multicentric foci rather than metas- 
tases. It is now possible to induce similar 
angiosarcomas in animals with injections of 
chemical carcinogens. Andervont, White and 
H. L. Stewart have induced numerous benign 
and malignant angiomatous tumors, several 
of which behaved as primary tumors of multi- 
centric origin, with the administration to 
mice of azo compounds and hydrocarbons. 
Andervont also determined that female mice 
were far more susceptible to such induction 


Lesion radiosensitive. 


b, Same area 2 years later. 


than males, and clearly established the in- 
fluence of sex hormones by markedly reduc- 
ing tumor induction with castration and tes- 
tosterone pellet implants. Further evidence 
of a systemic factor in humans is the early 
proliferative changes of Kaposi’s sarcoma in 
liver, spleen, and lymph nodes which are far 
removed from the gross and obvious sarcoma- 
tous nodules in the skin and which were well 
described by Stats and by Tedeschi. 
Undoubtedly other etiological influences 
are in operation, and it is essential to consider 
hereditary vascular dysplasias in view of the 
racial preponderance in Jews and Italians. 
Tedeschi has recently emphasized the relation 
of vascular dysplasias to Kaposi’s sarcoma 
while Watson and McCarthy noted a parallel 
racial preponderance of Jews in their series of 
hereditary familial telangiectasia (Osler-Web- 
er’s disease). Cognizance must be taken of. 
sex hormones since the incidence of male pa- 
tients with Kaposi’s disease is so high. In 
this respect Watson and McCarthy reviewed 
1,056 cases with hemangioma, and demon- 
strated a female incidence of 65 per cent. 
They also observed definite growth stimula- 
tion of angiomas at the onset of pregnancy 
and the menarche. Further, many of the fe- 
male patients with Kaposi’s disease have 
manifested its most bizarre forms (Fig. 1), 
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and one of the most fulminating cases reported 
was an Italian female who survived only 34 
days after onset of her skin fesions (28). 

Clinical course. In the great majority of 
patients Kaposi’s sarcoma originates in the 
skin and is so typical in appearance that it 
can generally be diagnosed by inspection. 
The initial lesion appears in the skin of the 
extremities as a reddened, well-demarcated 
macule (Fig. 2), which very slowly increases 
in size. In many patients, edema of the legs 
may precede the skin macule or nodule by 
long intervals. The disease appears to be 
more aggressive in patients with considerable 
vascular disturbances of the extremities. 

As the insensitive, early macule progresses 
and becomes elevated, the color darkens to a 
bluish-red hue representative of the angioma- 
like vessel sinuses of the granulomatous phase. 
The bluish-red nodules in this phase may 
closely simulate malignant melanoma (Fig. 
3). After many months, the tumors multiply 
in adjoining areas as a unilateral process 
(Fig. 4), become more cellular and less vascu- 
lar, and finally attain the indurated sarcoma- 
tous phase as elevated, coalescent bluish- 
black plaques which are several centimeters in 
diameter (Fig. 5). Coincidentally the disease 
usually involves symmetrical areas in the 
other extremity in “stocking” or “glove” 
fashion (Figs. 6 and 7), and later extends cen- 
tripetally to the trunk (Fig. 8). As the sub- 
cutaneous tissues are diffusely infiltrated by 
the hemorrhagic, verrucous plaques, massive 
edema of the extremity ensues and the tumors 
occasionally ulcerate and bleed. As a rule, 
with the exception of the tumors on the soles 
of the feet and the penis, pain is not associated 
with the disease process. 

Variations of the above classical macule, 
nodule and plaque are not infrequent. One 
type evokes marked fibrous reaction and clini- 
cally resembles neurofibroma (Fig. 1). In 1 
such instance the disease was rather indolent 
and remained localized in the leg for 10 years. 
Often an old lesion will regress into a flat 
pigmented scar in the periphery of which 
new nodules may develop. Still another type 
is composed of pink translucent nodules simi- 
lar to lymphangioma. Lymphadenopathy is 
common in all phases of the disease, and the 


Fig. 5. Kaposi’s sarcoma. Final sarcomatous phase. 
Indurated, verrucous bluish-black plaques symmetrically 
disseminated. 


nodes may or may not contain actual tumor 
cells. Ultimately, the tumors may appear in the 
submucosa of the entire gastrointestinal tract 
and lungs as friable, hemorrhagic polypoid 
masses. This development marks the transi- 
tion into a terminal phase when exitus from 
exsanguination is imminent. Not uncom- 
monly, the tonsils (Fig. 9), thoracic and ab- 
dominal lymph nodes and bone are invaded 
by the tumor. In our group extension to the 
oral cavity occurred in 3 cases, lungs in 4, 
bone in 2, and liver and spleen in 1 case. 
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Fig. 6. Kaposi’s sarcoma. Symmetrical, bilateral exten- 
sion in “stocking” distribution with associated edema. 


Deviations from the typical cutaneous onset 
have been reported and it is now obvious that 
the tumor may originate in practically any 
part of the body. However, prior to Doerffel’s 
monograph in 1932, it was generally believed 
that all extracutaneous lesions were metas- 
tatic inasmuch as up to that time few cases 
had been described in which the skin lesions 
were absent or had been preceded by visceral 
lesions. Since then, several cases have been 
reported with primary tumors in the viscera 
unassociated with any skin manifestations. 
Primary Kaposi’s sarcoma thus far has been 
described in the heart (1, 6), kidney, liver, 
intestines (29), lymph nodes, penis (3) (Fig. 
10), eye (11), ear, nose and nasopharynx (24). 
The trend of evidence, therefore, would sug- 
gest that Kaposi’s sarcoma may be a systemic 
disease of multicentric origin and long dura- 
tion with little tendency to metastasize, a 
hypothesis which is more in keeping with the 
frequent 10 and 15 year survival in the pres- 
ence of active disease. 


Spontaneous regression of individual tu- 
mors is rare and probably follows thrombosis. 
Long remissions also are noted and are quite 
deceptive to both physician and patient. One 
patient in the series received radium therapy 
for an early nodule on the sole which disap- 
peared because regression seemed complete. 
Six years later he re-entered the clinic with 
new nodules on both feet, the hand, and a 
polypoid tumor in the tonsil. 

Death generally results from progressive 
cachexia, intercurrent infection or hemorrhage 
from friable, bulky tumors in the gastrointes- 
tinal tract or lungs. There was x-ray evidence 
of pulmonary masses in 4 of our patients and 
1 died of pulmonary hemorrhage. At autopsy 
large hemorrhagic tumors were found occlud- 
ing the bronchi. In 2 other patients, septice- 
mia and gangrene following radionecrosis were 
believed to be the chief cause of death. 

Histopathology and pathogenesis. The his- 
tologic sections of Kaposi’s sarcoma are most 
interesting when correlated to the clinical ap- 
pearance of each lesion as it evolves from an 
inflammation-like macule into the “granu- 
lomatous” bluish-red nodule resembling an 
angioma, and into the final black plaques of 
frank sarcoma. If sections are made of the 
early macule, there is little to suggest its real 
sarcomatous potentialities. The vessels of 
the derma are dilated and surrounded by an 
infiltration of round and connective tissue 
cells. Edema and hemorrhage are minimal 
(Fig. 11). In the second phase or granuloma- 
tous process, the cardinal features are edema, 
hemorrhage, connective tissue proliferation 
and the growth of endothelial cells to form 
vessel sinuses resembling hemangiomas. This 
attempt at new vessel formation is abnormal 
and imperfect and permits the escape of red 
blood cells into tissues, a hemorrhagic stigma 
which is constant in all phases of Kaposi’s 
sarcoma. The disease ultimately progresses 
into the sarcoma stage as indurated, elevated 
black plaques which are represented by a com- 
pound picture of spindle cell sarcoma inter- 
spersed with hemangiomatous elements and 
deeply stained with old blood pigment (Fig. 
12). The microscopic aspects of this sarcoma 
serves to re-emphasize its bizarre versatility, 
and in some instances these wide variations 
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Fig. 7. Kaposi’s sarcoma. Symmetrical areas of both hands involved with early 
ema. 


may serve as an index of indolence or aggres- 
siveness. An indolent lesion in our series was 
represented by scant, spindle sarcoma cells en- 
cased in fibrous tissue reaction (Fig. 13), and 
an intermediate type tumor by delicate cords 
of spindle cells interspersed with angioma 
sinuses (Fig. 14). Some of the.most active 
tumors consisted of highly cellular sheets of 
spindle or endothelial cells which simulated 
melanoma, angiosarcoma or endothelioma 
(Fig. 15). 

Controversy has centered around the patho- 
genesis of the sarcoma for decades and con- 
tinues unabated. Although most investigators 
now agree that it is a sarcoma, there is a differ- 
ence of opinion as to cell origin and the ability 
of the tumor to metastasize. All generally con- 
cede that it is of primitive blood vessel cell 
origin, however. Plasma cells, endothelium, 
perithelium, fibroblasts (28), adventitia, and 
vascular neuromuscular connections (21) have 
been variously advanced as tissues of origin. 

Kaposi’s sarcoma: a disease of the reticulo- 
endothelial system? Emphasis in recent publi- 
cations by Doerffel, Choisser and Ramsey, and 
Tedeschi, however, is on the theory that Ka- 
posi’s sarcoma is a dysplasia of the reticulo- 


endothelial system. Evidence in support of 
the systemic nature of the disease and its rela- 
tion to reticuloendothelial origin is increasing 
and has been furthered by case reports of Ka- 
posi’s sarcoma coexisting with lymphatic leu- 
cemia (7, 22), myelogenous leucemia (29), 
Hodgkin’s disease (12, 19), and mycosis fun- 
goides (16). Further evidence of generalized 
reticuloendothelial dysplasia in the patient 
with Kaposi’s sarcoma is offered by Stats and 
Tedeschi who observed early microscopic devi- 
ations in tissues such as bone marrow, lymph 
nodes, spleen, and liver which were distant from 
the primary cutaneous lesions. Similar changes 
were also observed in our microscopic sections. 
In addition, 3 of our patients presented micro- 
scopic evidence of concomitant lymphoblasto- 
ma with their Kaposi’s sarcoma, namely, Hodg- 
kin’s disease, Brill-Symmer’s disease, and 
lymphosarcoma. The reticuloendothelial the- 
ory was disputed by Ewing (9, 17), who be- 
lieved that Kaposi’s sarcoma was a systemic 
disease in which a more specific structure, such 
as the neuromyoarterial glomus, was involved. 
Solution of the problem of pathogenesis is not 
imminent and possibly will not materialize 
until tissue cultures of early Kaposi tumors 
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Fig. 8. Kaposi’s sarcoma. Characteristic centripetal 
and symmetrical extension to body with edema of legs. 


are investigated. A start in this direction has 
been made and although results are not con- 
clusive, tissue cultures would seem to impli- 
cate primitive mesenchymal tissue as the 
origin (19). 

Prognosis. The prognosis of Kaposi’s sar- 
coma should be guarded. It is difficult to eval- 
uate properly the aggressiveness of the tumor 
in any individual case until many months have 

1Note in discussion by Doctor C. L. Spurr. 


elapsed. Further complicating the entire out- 
look are the deceptive remissions, the bizarre 
variations in females and the unusual racial in- 
fluences which render the fulminating types 
virtually unknown in Scandinavians (13), and 
not uncommon in Italian and Jewish patients. 
In general, the course is unfavorable when 
cutaneous tumors rapidly involve both ex- 
tremities with associated edema. The outlook 
also is poor when lymph nodes and viscera are 
primarily or secondarily affected. There was 
no relation of the age of the patient to clinical 
activity of the disease. 

A survey of the entire group of 36 cases re- 
vealed that a total of 26 were alive; only 7 in 
this group of living patients were free of dis- 
ease, and 3 of these were 5 year “cures” who 
had been well for 5, 6, and g years, respec- 
tively, a definitive cure rate of 19 per cent of 
patients treated more than 5 years ago. Four 
in the group of 26 living patients, however, 
had survived 10, 11, 12, and 25 years with 
active disease. All had received, radiation 
therapy. 

In the series of patients who died with dis- 
ease, 3 had survived 2 to 5 years, 5 survived 5 
to 10 years and 2 lived for 15 to 20 years. One 
of these patients died of prostatic cancer 6 
years after the initiation of therapy for Ka- 
posi’s sarcoma. The average survival interval 
with treatment was approximately 8 years. 

Treatment. Practically all modalities of ther- 
apy were employed in the treatment of this 
series of patients. Enumerated, the methods 
were: excision with scalpel and cautery, radi- 
um pack, external and interstitial radon, con- 
tact x-ray and 100 kilovolt, 200 kilovolt and 
240 kilovolt x-ray with all gradi. ‘ons of factors. 

Although radiation therapy has been com- 
monly recommended as the best method in 
most published papers to date, there has been 
little reference to, or experience with, the 
surgical treatment of Kaposi’s disease. In our 
experience, wide surgical excision of the early, 
solitary lesion has yielded gratifying results. 
Analysis of the group of 7 patients free of dis- 
ease revealed that 5 had submitted to excision 
of their lesion at onset; 1 of these patients had 
remained entirely well for 9 years. The 2 pa- 
tients whose primary macule of the penis had 
been treated by amputation were well for 5 
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Fig. 9. Kaposi’s sarcoma of tonsil: a, left, Aggressive, polypoid tumor involving ton- 
sil and soft palate in 22 year old Italian male. b, Same area 7 months following 
cautery excision and intraoral x-ray therapy. 


and 6 years. However, surgery is contrain- 
dicated if the tumors are extensive or multi- 
ple, or if edema is coexistent. Invariably such 
edema indicates deep vessel involvement and 
predisposes the tissues to infection and indo- 
lent postoperative defects. Occasionally, pal- 
liative cautery excision is useful for the re- 
moval of fungating tumors in the oral cavity 
and should be followed by intraoral x-ray 
therapy (Fig. 9). 

Fortunately Kaposi’s sarcoma is relatively 
radiosensitive, and irradiation is the choice of 
therapy if the lesions are multiple orif the proc- 
ess is diffusely extensive. Moreover, it has 
been our experience that the early, more vas- 
cular macules and nodules are far more radio- 
sensitive than the older, indurated plaques 
(Fig. 4). For this reason, therefore, it is essen- 
tial to educate the patient in the importance 
of detecting and treating the tumors in the 
early phases. In most instances, the early 
macule and nodule will completely regress 
with doses of unfiltered low-voltage roentgen 
therapy in the range of 1 to 2 threshold skin 
erythemas. A similar response is attainable 
with 1 to 2 threshold erythema doses using 
radium plaques at 1 centimeter distance. For 
larger, superficial areas, unfiltered low-voltage 
x-ray was also used, employing a 100 kilovolt 


machine, 20 to 30 centimeter target-skin dis- 
tance and small portals for an average of 400 to 
800 roentgen individual doses. The bulky skin 
plaques required larger doses with some filtra- 


Fig. 10. Kaposi’s sarcoma. Early primary lesion in glans 
penis. Treated by amputation. No evidence of recurrence 
5 years later. 
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Fig. 8. Kaposi’s sarcoma. Characteristic centripetal 
and symmetrical extension to body with edema of legs. 


are investigated. A start in this direction has 
been made and although results are not con- 
clusive, tissue cultures would seem to impli- 
cate primitive mesenchymal tissue as the 
origin (19).! 
Prognosis. The prognosis of Kaposi’s sar- 
coma should be guarded. It is difficult to eval- 
uate properly the aggressiveness of the tumor 
in any individual case until many months have 
1Note in discussion by Doctor C. L. Spurr. 


elapsed. Further complicating the entire out- 
look are the deceptive remissions, the bizarre 
variations in females and the unusual racial in- 
fluences which render the fulminating types 
virtually unknown in Scandinavians (13), and 
not uncommon in Italian and Jewish patients. 
In general, the course is unfavorable when 
cutaneous tumors rapidly involve both ex- 
tremities with associated edema. The outlook 
also is poor when lymph nodes and viscera are 
primarily or secondarily affected. There was 
no relation of the age of the patient to clinical 
activity of the disease. 

A survey of the entire group of 36 cases re- 
vealed that a total of 26 were alive; only 7 in 
this group of living patients were free of dis- 
ease, and 3 of these were 5 year “cures” who 
had been well for 5, 6, and 9 years, respec- 
tively, a definitive cure rate of 19 per cent of 
patients treated more than 5 years ago. Four 
in the group of 26 living patients, however, 
had survived 10, 11, 12, and 25 years with 
active disease. All had received radiation 
therapy. 

In the series of patients who died with dis- 
ease, 3 had survived 2 to 5 years, 5 survived 5 
to 10 years and 2 lived for 15 to 20 years. One 
of these patients died of prostatic cancer 6 
years after the initiation of therapy for Ka- 
posi’s sarcoma. The average survival interval 
with treatment was approximately 8 years. 

Treatment. Practically all modalities of ther- 
apy were employed in the treatment of this 
series of patients. Enumerated, the methods 
were: excision with scalpel and cautery, radi- 
um pack, external and interstitial radon, con- 
tact x-ray and too kilovolt, 200 kilovolt and 
240 kilovolt x-ray with all grad: ions of factors. 

Although radiation therapy has been com- 
monly recommended as the best method in 
most published papers to date, there has been 
little reference to, or experience with, the 
surgical treatment of Kaposi’s disease. In our 
experience, wide surgical excision of the early, 
solitary lesion has yielded gratifying results. 
Analysis of the group of 7 patients free of dis- 
ease revealed that 5 had submitted to excision 
of their lesion at onset; 1 of these patients had 
remained entirely well for g years. The 2 pa- 
tients whose primary macule of the penis had 
been treated by amputation were well for 5 
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Fig. 9. Kaposi’s sarcoma of tonsil: a, left, Aggressive, polypoid tumor involving ton- 
sil and soft palate in 22 year old Italian male. b, Same area 7 months following 
cautery excision and intraoral x-ray therapy. 


and 6 years. However, surgery is contrain- 
dicated if the tumors are extensive or multi- 
ple, or if edema is coexistent. Invariably such 
edema indicates deep vessel involvement and 
predisposes the tissues to infection and indo- 
lent postoperative defects. Occasionally, pal- 


liative cautery excision is useful for the re- 
moval of fungating tumors in the oral cavity 
and should be followed by intraoral x-ray 
therapy (Fig. 9). 

Fortunately Kaposi’s sarcoma is relatively 
radiosensitive, and irradiation is the choice of 
therapy if the lesions are multiple or if the proc- 
ess is diffusely extensive. Moreover, it has 
been our experience that the early, more vas- 
cular macules and nodules are far more radio- 
sensitive than the older, indurated plaques 
(Fig. 4). For this reason, therefore, it is essen- 
tial to educate the patient in the importance 
of detecting and treating the tumors in the 
early phases. In most instances, the early 
macule and nodule will completely regress 
with doses of unfiltered low-voltage roentgen 
therapy in the range of 1 to 2 threshold skin 
erythemas. A similar response is attainable 
with 1 to 2 threshold erythema doses using 
radium plaques at 1 centimeter distance. For 
larger, superficial areas, unfiltered low-voltage 
x-ray was also used, employing a 100 kilovolt 


machine, 20 to 30 centimeter target-skin dis- 
tance and small portals for an average of 400 to 
800 roentgen individual doses. The bulky skin 
plaques required larger doses with some filtra- 


Fig. 10. Kaposi’s sarcoma. Early primary lesion in glans 
penis. Treated by amputation. No evidence of recurrence 
5 years later. 
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Fig. 11. Kaposi’s sarcoma. Section of early macule pre- 
senting process resembling inflammation or granuloma. 
Little evidence of its real sarcomatous nature. 

Fig. 12. Kaposi’s sarcoma. Section of final neoplastic 
phase. This photomicrograph is a typical compound pic- 


tion. All treated areas were noted on anatom- 
ical charts lest the pigmented regression be 
mistaken later for a new macule and radiated a 
second time with the hazard of late radio- 
necrosis. 

High-voltage roentgen therapy was reserved 
for the deep tumors which involved lymph 
nodes, mediastinum, lungs, abdominal viscera, 
and bone. In 2 patients with disease in the 
os calcis and tibia, the tumor regressed and 
pain disappeared following 200 kilovolts of 
x-ray therapy. Cross-fire technique was used 
with two small portals delivering 300 roent- 
gens daily at 30 centimeter target-skin dis- 
tance with a 2 millimeter aluminum filter for a 
total dose of 1500 to 1800 roentgens. With the 
exception of one dramatic regression in the 
treatment of splenomegaly, high-voltage x-ray 
therapy has been only fairly successful. Nitro- 
gen mustard has proved disappointing in the 
few patients treated thus far (19, 24, 32). 

In the final summary, it cannot be too 
strongly emphasized that radiation therapy be 
given in conservative doses if the sarcoma is 
extensive or if edema is present. In either 
event, the blood supply is generally impaired 
because of the very nature of the disease. Con- 
sequently, overtreatment may readily result 


ture of spindle cell sarcoma and angioma-like blood vessel 
sinuses. 

Fig. 13. Kaposi’s sarcoma. Section of indolent lesion 
shown in Figure 1. Scant angiomatous elements present 
and therefore radioresistant. 


in necrosis, infection, and gangrene. For the 
same reason, interstitial radiation and “‘blan- 
ket radiation” with large portals are hazardous. 


ANGIOSARCOMA 


A total of 20 cases of angiosarcoma was 
assembled from all the services of Memorial 
Hospital and included all varieties of the neo- 
plasm. The microscopic diagnosis in each case 
was made either by Dr. Fred W. Stewart or 
the late Dr. James Ewing in simple, factual 
terminology. In this presentation, the authors 
have closely adhered to such a simplified clas- 
sification in order to avoid the confusion in the 
existing highly differentiated terminology used 
to describe vascular sarcomas. We are in 
agreement with Kinkade that present micro- 
pathologic findings are not sufficiently con- 
clusive to permit unequivocal, highly specific 
terms. Confusion probably will not clear until 
large series of cases are reported with well 
founded, factual terminology and _histologi- 
cally substantiated at some future time with 
in vitro tissue cultures. 

Although angiosarcoma has been regarded 
as a very rare neoplasm, recent indications 
now point to a higher incidence than previ- 
ously supposed. This information has been 
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Fig. 14. Kaposi’s sarcoma. Intermediate type. Angioma- 
tous element present. Radiosensitive tumor. 


well developed by Kinkade, who reviewed the 
literature from 1934 to the present time. The 
true incidence is not known, but it is note- 
worthy that at the Memorial Hospital in a 10 
year period, 1,056 cases of benign angioma 
were reported (30) and are supplemented in 
this report, over the same period, with 20 
angiosarcoma and 36 Kaposi’s sarcoma cases. 
In addition, 27 specimens of angiosarcoma were 
also submitted to Dr. Stewart and Dr. Ewing 
from other sources over the same to year in- 
terval but are not included in this series. 
Angiosarcoma, when studied comparatively 
with Kaposi’s sarcoma, revealed several in- 
teresting parallels in clinical incidence, dis- 
tribution and behavior. A similar racial pre- 
dilection in the Jewish and Italian popula- 
tions, for example, was noted also to occur in 
angiosarcoma. In the total of 20 angiosarcoma 
cases, 14 were Jewish and 1 was Italian, a total 
of 75 per cent as compared to the 83 per cent 
total in Kaposi’s disease. Angiosarcoma, how- 
ever, unlike Kaposi’s sarcoma, appeared to 
afflict both sexes equally; 11, 55 per cent, were 
males and g, 45 per cent, females. It occurred 
more frequently in childhood and youth. 
Whereas 78 per cent of the patients with Ka- 
posi’s sarcoma developed the disease after the 
age of 40, 14 or 70 per cent of the angiosar- 
coma cases had their onset before the age of 
40. A majority of 45 per cent occurred in the 
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Fig. 15. Kaposi’s sarcoma. Sheets of solid cells simulat- 
ing other types of sarcoma. 


ages between 10 to 30 years. The highest in- 
cidence in the group of patients with Kaposi’s 
sarcoma was in the fifth and sixth decades. 

The anatomical distribution of the primary 
lesion of angiosarcoma was more diverse than 
that of Kaposi’s sarcoma but nevertheless 
showed the same tendency to occur on the ex- 
tremities. However, it developed generally as 
a tumor of the soft parts rather than skin. 
Approximately 55 per cent of the angiosar- 
comas occurred on the extremities as compared 
to 87 per cent of the primary Kaposi’s sar- 
coma. The exact anatomical distribution was: 
lower extremity 7, 35 per cent; paranasal re- 
gion 5, 25 per cent; upper extremity 4, 20 per 
cent; breast 2, 10 per cent; head and neck 2, 
10 per cent. A similar propensity for extremi- 
ties was found in the 27 additional submitted 
specimensandin theseries reported by Schmidt. 

Little is known about the etiology of angio- 
sarcoma except in a fragmentary way as de- 
scribed above in the reports of Andervont, F. 
W. Stewart and Treves, and White and H. L. 
Stewart. Trauma, verified by medical records, 
was a declared factor in onset in 3 of our pa- 
tients, and in 2 cases reported by Stout. One, 
therefore, is logically compelled to consider the 
genesis of angiosarcoma from the granulation 
tissue capillaries of traumatized areas. In 2 of 
our patients, aged 214 and 16 yearsrespectively, 
medical records attested to the appearance of 
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Fig. 16. Angiosarcoma of the hand and wrist: a, above, 
Lymphangiosarcoma. Photograph of tumor 4 months fol- 
lowing trauma to the area. b, Hemisection of amputated 
arm demonstrating extent of the tumor. 


a mass in the injured area within 2 months. 
Both expired within 2 years of metastases from 
a primary angiosarcoma and granulation tissue 
angiosarcoma of the hand and the temple, 
respectively. The third patient presented a 
similar sequence and submitted to amputa- 
tion of the arm for a sarcoma of the hand 
(Fig. 16). The pathogenesis of angiosarcoma 
rests rather statically in a turmoil of contro- 
versy which is reflected directly in the welter 
of confusing histological classifications. Tumor 
cells explanted in tissue cultures probably will 
solve the dilemma since they “grow in a man- 
ner representative of their origin” and may 
determine if the source is in mesenchyme, 
“angioblastic cells,” “pluripotent cells,’ or 
differentiated vascular tissue. 

Grossly, the angiosarcomas demonstrated 
little resemblance to Kaposi’s sarcoma in that 
the primary lesion usually occurred as a soli- 
tary, firm, bulky tumor situated deep in soft 
tissue (Figs. 16, 17, and 18) circumscribing 
resistant tendons and bone but invading mus- 
cle, fat, and veins (Fig. 19). Growth, as a rule, 
was moderately rapid and hemorrhagic cyst- 
like cavities, necrosis and mucoid degeneration 
was common. Resultant pressure symptoms 
caused pain and tenderness which was notably 
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less in Kaposi’s sarcoma. On the other hand, 
skin recurrences behaved similarly to those in 
Kaposi’s sarcoma (Fig. 20) and were often 


associated with edema. 


The microscopic diagnoses were restricted 
to a simple descriptive terminology which in- 
cluded the terms angiosarcoma, angiomyosar- 
coma, lymphangiosarcoma, malignant angio- 
endothelioma, malignant metastasizing angi- 
oma and granulation tissue sarcoma. The 
histological diagnosis was reconfirmed in many 
of the patients by repeated biopsies, long clin- 
ical follow-ups, and necropsies. Variations in 
the microscopic picture are numerous and 
complex, and diagnosis is difficult. As the 
sarcoma characteristically progresses into ana- 
plastic phases, it is often necessary to review 
the earlier differentiated sections and resort to 
silver reticulin stains. The individual cells 
may be fusiform, rounded, or polygonal. They 
may simulate cavernous vascular sinuses (Fig. 
21), the pseudo rosettes of Ewing’s tumor 
(Fig. 22), or may form solid sheets of cells 
(Fig. 23). Occasionally they exist in a delicate 
framework of reticulin fibers (Fig. 24) which 
can be closely duplicated by metastatic clear- 
cell renal adenocarcinoma. Microscopically, 
three angiosarcomas were found to resemble 
Kaposi’s sarcoma. One of these, a recurrent 
lymphangiosarcoma, also simulated Kaposi’s 
disease clinically (Fig. 20). 

The clinical course of the angiosarcoma pa- — 
tients varied entirely from that of Kaposi’s 
sarcoma and was determined by the type of 
sarcoma, location, and aggressiveness. The 
tumors in the extremities were characterized 
by rather rapid onset and growth, bulky tume- 
faction, pain, and associated edema. Onset of 
angiosarcoma in the nasal cavity and sinuses 
generally was accompanied by epistaxis, head- 
ache, nasal obstruction with gradual swelling, 
and displacement of the eye, and destruction 
of bone. The sarcomas in the breast developed 
rapidly as large tumors and showed aggressive 
growth. Death in most cases ensued within 3 
years from metastases to lungs, viscera, bone, 
and lymph nodes. 

The therapy of the patients in our series was 
diverse and varied according to the site and 
stage of disease. In general, the majority re- 
ceived extensive x-ray or radium therapy with 
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Fig. 17. Angiosarcoma of the hand: a, left, Bulky, firm, fixed tumor of soft parts. b, 
Hemisection revealing hemorrhagic nature and extent of the sarcoma. 


© 


Fig. 18. Angiosarcoma of the leg: a, left, Lymphangiosarcoma originating in the 
site of a lymphangioma which was excised and irradiated 12 years previously. b, Hemi- 


section of amputated leg. 


or without radical surgery. Definite conclu- 
sions have been formulated but are complicated 
by several patients who had been previously 
treated and were admitted in advanced stages 
of disease. 


Considering first the total of 11 patients 
with sarcoma of the extremities, it was noted 
that 9 had previous local excision elsewhere. 
Amputations were performed on 4 patients 
but analysis revealed an average delay of 14 
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Fig. 19. Angiosarcoma. Section of gross invasion of 
popliteal vein by sarcoma of the leg. Note lumen of vein 
in the left of the photo. 


months after local excision before they were 
referred here for radical surgery; 3 of these pa- 
tients died and 1 was alive and well a few 
months after surgery. The 7 remaining pa- 
tients of this group were delayed on an aver- 
age of 17 months before referral and admission 
and in them the sarcomas were moderately 


advanced. All 7 patients in the group received 
x-ray therapy and 3 were also treated by wide 
excision of the tumor. In this group of 7 pa- 
tients, 4 expired, 1 was alive and well for 1 
year, 1 was alive with residual sarcoma 18 


Fig. 20. Angiosarcoma of the thigh. Lymphangiosar- 
coma developing 15 years after the excision and irradiation 
of an angioma in the same area. Skin recurrences resemble 
Kaposi’s sarcoma. 


Fig. 21. Angiosarcoma in bone. In this photomicrograph 
the presence of cavernous vascular sinuses are to 
observed. 


months, and 1 was lost to follow-up. Although 
the primary and metastatic lesions were mod- 
erately radiosensitive, there were no 3 year or 
5 year “cures” among the patients treated by 
irradiation. Although irradiation did not ap- 
pear to prolong life, it added materially to the 
comfort of patient by palliation of pain. 

In conclusion, it is our opinion that irradia- 
tion should be reserved as a palliative proce- 
dure for advanced cases. Local excision or 
wide excision of the tumor is definitely contra- 
indicated, not only because of the danger of 
dissemination, but also because the procedures 
are inadequate and serve to delay the real 
curative course of therapy which is prompt 
amputation. Furthermore, since 45 per cent 
of the determinate cases developed lymph 
node metastases, it is logical to consider inter- 
scapulothoracic amputation, hip joint disarti- 
culation with deep iliac node dissection or 
hemipelvectomy in order to encompass metas- 
tases in axillary, inguinal, and iliac nodes. 

The second most common tumor site in the 
series was the nasal cavity and sinuses (Table 
I). The 5 patients in this group constituted 25 
per cent of the series. Therapeutic results 
here were more encouraging due probably to 
the low grade nature of the tumors and a 
shorter interval of delayed admission. The 
youngest patient, 13 years old, presented an 
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Fig. 22. Angiosarcoma of the breast. 
pseudorosettes resembling Ewing’s tumor. 
Fig. 23. Angiosarcoma. Section showing solid sheets of 
cells bearing resemblance to Kaposi’s sarcoma. Photo- 


Section with 


aggressive angiosarcoma of the paranasal area 
which involved nares, orbit, and sinuses and 
was radioresistant (Fig. 25). Intensive x-ray 
therapy was ineffective and the patient was 
lost to follow-up. Again, hereditary racial pre- 
dilections must be considered since the boy 
was Jewish and had a tragic family history of 
cancer. His 2 year old sister died with sar- 
coma of the buttock and his father and mother 
died with cancer of the oral cavity and esoph- 
agus. The oldest patient, age 71 years, was 
treated with 3,250 millicurie hours of intra- 
nasal radium for angiosarcoma of the posterior 
nasal cavity, and was free of disease 5 years 
later. A third patient, age 56 years, with a 
radioresistant polypoid sarcoma of the eth- 
moids was alive with disease 2 years after in- 
tensive x-ray treatment. The 2 remaining 
cases were young women, 22 and 29 years of 
age. The older patient delayed medical con- 
sultation 18 months and responded poorly to 
radical antrotomy and radiation. She sur- 
vived 4 years with disease. The 22 year old 
patient was free of disease 3 years after high 
voltage x-ray for capillary angiosarcoma of the 
nares. 

The onset of disease in the latter two young 
women was particularly interesting because it 
occurred during pregnancy in both cases. One 


micrograph of biopsy specimen taken from patient shown 
in Figure 20. 

Fig. 24. Angiosarcoma of the antrum. Recurrent lesion 
losing relation to vessels. 


of the authors (30) has previously observed 
similar hormone growth stimulating phenom- 
enon of hemangiomas during pregnancy and 
the menarche. Recent investigations appear 
to relate such vascular phenomena during 
pregnancy to high estrogen levels (4). 

Angiosarcoma of the breast was noted in 2 
young female patients. One patient, age 21, 
presented the rare type of capillary angiosar- 
coma or “‘metastasizing hemangioma” (10, 27) 
which microscopically may resemble a benign, 
orderly hemangioma but clinically behaves as 
a sarcoma. This patient developed a mass 
shortly after a minor episode of breast trauma. 
The tumor was widely excised by her physician 
and reported as a benign angioma. Three 
years later she suddenly developed hemoptysis 
and died within a year. Autopsy revealed 
metastatic capillary angiosarcoma in the lungs, 
omentum, mesentery, and ovaries. The sec- 
ond patient, age 23, noted a rapidly growing 
mass in the breast after 2 episodes of trauma 
to the area. The mass was locally excised 
twice by her physician and a radical mastec- 
tomy finally performed 4 months after onset. 
Postoperative x-ray therapy was ineffective 
for local recurrence and the patient died of 
pulmonary metastasis within 1 year after 
onset. 
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Fig. 25. Angiosarcoma of antrum. Radioresistant lesion 
in a 13 year old boy. (Courtesy Dr. Hayes Martin.) 


In the final group, there were 2 patients with 
primary angiosarcomas on the temple and the 
neck. In 1 patient, a 214 year old girl, a gran- 
ulation cell sarcoma developed in the site of a 
hematoma of the temple 1 month after injury 
from a fall. The tumor was excised by her 
physician 4 months after onset and the biopsy 
reported as granulation cell sarcoma. X-ray 
therapy was given over the region 1 month 
later. Skin recurrence and cervical node metas- 
tases quickly ensued and were also subjected 
to radiation therapy with good regression. The 
patient expired 2 years after onset, and post- 
mortem examination demonstrated metastases 
to cervical, thoracic, and abdominal lymph 
nodes and bone. The second case, a 34 year 
old male, developed a tumor of the upper neck 
which was originally excised and again re- 
moved on two subsequent occasions when it 
recurred 8 and 10 years later. The tumor 


Fig. 26. Angiosarcoma originating in a postmastectomy 
lymphedematous arm 1o years following radical mastec- 
tomy. 


finally recurred 20 years after onset and only 
then was biopsy made and angiomyosarcoma 
diagnosed. The patient was alive with disease 
when examined 7 months later. Presumably, 
the early recurrences were those of a benign 
tumor which finally evolved into a true sar- 
coma after a long latent interval. 

Contrary to the generally accepted opinion, 
there is evidence in our series that benign an- 
giomas can and do progress into angiosarcoma, 
particularly following radiation therapy. 
Three patients with benign angiomas, verified 
by biopsy, later developed angiosarcoma in the 
identical regions. One patient, a 33 year old 
female, had an angioma of the thigh treated 
elsewhere by x-rays, at the age of 15. It re- 
curred 15 years later as an angiosarcoma (Fig. 
20). The remaining 2 patients, both age 35, 
submitted to excision of a benign lymphangi- 
oma of the leg 4 years and 12 years prior to the 
final biopsy, which was lymphangiosarcoma in 
both instances (Fig. 18). Both patients had 
received postexcisional x-ray therapy over the 
scars. Cahan and associates have similarly re- 
ported the development of osteogenic sarcoma 
in irradiated bones 6 to 2 years after radiation 
therapy for benign bone tumors. 

In review, angiosarcoma proved to be a 
more lethal disease than Kaposi’s sarcoma and 
terminated in death in a shorter time. The 
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average survival interval from the onset to 
time of death was 214 years for angiosarcoma 
as compared to 8 years for Kaposi’s disease. In 
the patients with Kaposi’s sarcoma, the 5 year 
cure rate was 19 per cent; however, several pa- 
tients were alive with disease for 10 to 25 
years. The 5 year cure rate for the patients 
with angiosarcoma was g per cent and the 3 
year cure rate was 17 per cent. 

In so far as possible, we have avoided the 
use of the term “hemangioendothelioma.” It 
is an excellent and legitimate histological term. 
However, we deem it opportune to emphasize 
the dangers in the clinical usage of the term 
“hemangioendothelioma’’ since pathologists 
commonly employ it to denote both a benign 
and a malignant type of angiomatous tumor. 
We have examined several children in recent 
years who narrowly escaped amputation when 
a benign hypertrophic hemangioma, described 
elsewhere in the literature by one of the authors 
(30), was microscopically diagnosed as “‘hem- 
angioendothelioma”’ and sarcoma thereby im- 
plied. To the vast majority of clinicians, 
“hemangioendothelioma” connotes a highly 
malignant sarcoma. It is our hope to clarify 
the issue in a subsequent paper. 

In passing, we have included 2 additional 
patients with lymphangiosarcoma occurring 
in the postmastectomy lymphedema of the 
arm who were admitted too late for inclusion 
in our series. One was a 67 year old white fe- 
male who developed massive lymphedema of 
the right arm 10 years ago following radical 
mastectomy for carcinoma. Several months 
ago she noted the appearance of an elevated, 
firm, purplish-blue skin lesion in the skin of 
the upper arm. Recently, similar satellite 
nodules have appeared over the entire arm and 
are growing rapidly (Fig. 26). 

Another patient, a multiparous woman 59 
years of age, had a radical mastectomy done 
for an infiltrating duct carcinoma, grade III, 
without metastasis to axillary lymph nodes. 
Ten years later when 69 years old, there was 
no evidence of recurrence in the scar, and no 
enlargement of supraclavicular lymph nodes. 
The entire ipsolateral arm was livid, swollen 
and lymphedematous from wrist to shoulder. 


1Clinical record from the General Tumor Clinic, Highland- 
Alameda County Hospital, Oakland, California. 
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Innumerable firm, tender bluish-purple nod- 
ules were scattered throughout the skin of the 
forearm and elbow; these masses measured 3 
millimeters to 1 centimeter in diameters. An 
interscapulothoracic amputation was done. 
The report of the pathologist was lymphangio- 
sarcoma developing in the arm of surgical 
elephantiasis. Three years later there has 
been no recurrence. The swollen arm had 
developed immediately after the radical mas- 
tectomy. 
SUMMARY 

1. A comparative survey of 20 cases of 
angiosarcoma and 36 cases of Kaposi’s sar- 
coma is presented. Several new conclusions 
are developed. An attempt has been made to 
clarify the great confusion existing in the 
study of malignant blood vessel tumors. 

2. Definite predilections in race, sex, and 
anatomical onset are noted in Kaposi’s sar- 
coma. Among our patients 82 per cent are 
Jews and Italians, 92 percent are males, and 87 
per cent had their onset on the extremities. 
The disease is bizarre or fulminating in fe- 
males. Similar predilections are noted in the 
patients with angiosarcoma. 

3. Evidence gathered from our series and 
from the literature has provisionally impli- 
cated racial predisposition and a systemic 
factor, possibly hormonal, in the development 
of malignant vascular tumors. 

4. Three added cases of Kaposi’s sarcoma 
with coexisting lymphoblastoma are reported. 

5. Radiation therapy of Kaposi’s sarcoma is 
evaluated and a new surgical approach to the 
early lesions is presented. 

6. Trauma appears to be directly involved 
in the development of angiosarcoma in 3 of 
our patients and was suspected in 2 patients 
with angiosarcoma of the breast. 

7. Angiosarcoma has been observed to de- 
velop from irradiated benign angiomas in 3 
patients after long intervals. 

8. Prompt radical amputation is deduced to 
be the only curative therapy for angiosarcoma 
of the extremities. A majority of our patients 
were withheld from amputation on an average 
of 17 months by temporizing procedures of in- 
adequate excision or irradiation. 

g. X-ray and radium therapy has a definite 
place in the curative treatment of angiosar- 
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coma of the nasal cavity and paranasal areas. 
It was indispensable in the palliation of the 
advanced or inoperable angiosarcomas in gen- 
eral 

10. The 3yearcureratein the angiosarcoma 
group is 17 per cent; the 5 year cure rate 9 per 
cent. Average survival interval was 21% years. 

11. The definitive 5 year cure rate of Ka- 
posi’s sarcoma is 19 per cent. The average 
survival from time of onset was 8 years. How- 
ever, several patients are alive with the dis- 
ease from 10 to 25 years. 

12. Two patients are added to the recent 
literature which has described a new disease 
entity in which lymphangiosarcoma originates 
in the massive arms of women with postmas- 
tectomy lymphedema. 

13. Clinicians are strongly cautioned against 
the acceptance of the ambiguous term “hem- 
angioendothelioma”’ which is being commonly 
used to describe a specific type of benign cel- 
lular hemangioma in children. The term im- 
plies sarcoma and has undoubtedly led to 
needless radical surgery in many instances. It 
should be employed only to designate a spe- 
cific type of angiosarcoma. 
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A MEDICAL CORPS FOR THE 
ARMED SERVICES 


NCE more with the steadily ap- 
proaching specter of a general world 
war, there is a stockpiling of all the 

commodities of combat against the day of 
eventual full emergency. Airplanes, tanks, 
atom bombs, food, combat personnel; in fact, 
all the armamentarium is being assembled for 
readiness. Unheeding an experience no more 
than five years past, there is every evidence 
that the medical profession is to be regarded 
as a commodity which can be stockpiled and 
expended extravagantly. In fact, high com- 
mand military officials, speech-making con- 
gressmen and glib, syndicated columnists sup- 
port the demands for doctors by charges which 
intimate disloyalty and ingratitude on the part 
of physicians. Unfortunately, these statements 
have been supported by spokesmen for the 
medical profession. 

The United States has never been engaged 
in any war wherein the medical profession has 
deported itself in any way except to the bene- 
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fit of the wounded, the honor of the nation and 


to its own great credit. Moreover, in the 
minds and hearts of the doctor soldiers, the 
importance of their contributions has always 
been in that order. It was generally conceded 
at the end of World War II that the care ren- 
dered the wounded by American doctors was 
the best in the history of any war and cer- 
tainly better than the average care received by 
the casualties of any other nation. All of this 
was done with a concerted effort by a profes- 
sion whose principles are those of saving life 
rather than inflicting death. There is no in- 
stance which would indicate that the individual 
doctor is any less loyal to the support of his 
government than any other citizen and there 
is abundant evidence that as a profession 
physicians have been an outstanding example 
of group patriotism. 

Now, however, doctors are to be drafted 
into the military services. It would seem 
appropriate to examine some of the circum- 
stances surrounding the precipitate legislation 
which has been hurried through the Congress 
and which can, and may lead to the peace time 
regimentation of doctors without the necessity 
of passing a bill for socialized medicine. 

It has been stated that those young doctors 
who were in medical school during World War 
II in either Army or Navy educational pro- 
grams owe their education to the government. 
It has never been pointed out, however, that 
the majority, if not all, of those medical stu- 
dents had chosen medicine as their life’s work 
and were either enrolled in medical schools or 
were engaged in their premedical education. 
They were inducted into the Army or Navy 
and, at the convenience of the government, were 
ordered to units which insured the continua- 
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tion of their studies and the production of 
doctors necessary to the war effort. Young 
men were given intelligence and aptitude tests 
which were designed to convince the Army and 
Navy that they were suited to become doctors. 
What prevented the assignment of these men 
to combat units which congressmen and col- 
umnists have indicated would have been a 
more honorable service? The evidence of the 
beliefs of these gentlemen lies in their columns 
and in their revisions of the selective service 
law. It is undoubtedly a fact that every med- 
ical student during the period of World War II 
would have become a doctor upon his own 
initiative and by his own mental and financial 
efforts. Why, then, should this group of young 
doctors be stigmatized by what is apparently 
and admittedly class legislation? Other men 
were trained in other fields during the past 
war and upon their return to civilian life have 
taken advantage of that training. It is right 
that this be so, but do they owe that training 
to the government which ordered them to suit 
the needs of the military? Did they not serve 
honorably and well? 

Why is it that the medical profession has 
not volunteered in numbers sufficient to make 
a draft unnecessary? The answers lie within 
the organization of the medical corps of the 
Army, Navy and Air Force. Is it unreason- 
able to assume that their attitude may have 
been colored by first hand knowledge of the 
frustrations, stupidities and inefficiency of 
direction suffered just a few years ago? Doc- 
tors were justifiably irritated by the inanities 
of plans and training programs, forced upon 
them, not through reason, but by superior 
rank and written rule to support that rank. 
They remember not being allowed to schedule 
operations because upon that morning all doc- 
tors must devote themselves to the inspection 
of latrines, the motor pool and the enlisted 
men’s day room. They remember being 


ordered toleave their wards of sick and wounded 
men to act as military police for two weeks, 
before being allowed to come up for promotion 
in rank. During those two weeks, instead of 
treating battle wounds, malaria, or hepatitis, 
they remember making the rounds of houses 
of prostitution to rout out the wayward G.L., 
or they trapped the unwary soldier on the 
street for not saluting properly, or they caught 
him out on pass and made him roll down his 
sleeves or jerk up his tie. Might not these be 
examples of the extravagant use of the med- 
ical profession? 

It is also difficult for the civilian doctor to 
understand why the Navy, Army and Air 
Force insist upon having separate and dis- 
tinct hospitals under their own command. It 
is hard for the surgeon to understand why a 
fractured femur, regardless of whether it was 
sustained in ground combat, on a ship, or in 
an airplane accident, should not be treated in 
the same manner in one hospital to which any 
soldier, marine, sailor or airman might be sent. 
It is difficult for the civilian doctor to under- 
stand why unification, not upon paper but 
actual unification, of the medical services to 
the wounded cannot be effected. The medical 
profession knows that the office of the Medical 
Director to the Department of Defense is not 
unification of the medical services. There 
would seem to be only two answers possible 
which would explain the failure to implement 
the recommendations submitted for unification 
of the medical services. One answer is poli- 
tical expediency, because it is obvious that 
the President of the United States, as Com- 
mander in Chief, could put such a unification 
plan into effect immediately. True, it is, that 
he would have to dismiss the present Surgeons 
General of the Army, Navy and Air Force. The 
second reason is that command of separate 
hospital installations means command of per- 
sonnel and the latter means the distribution of 
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rank according to tables of organization. 
Rather simply stated, three separate medical 
services mean more colonels and generals. 
Finally, the attitude of the civilian doctor 
toward the present military situation may 
reflect his concern over the fact that he knows 
that never again can medical talent be squan- 
dered in time of war. Atomic all-out warfare 
means medical care for the entire civilian pop- 
ulation as well as those in combat. The 
thoughtful doctor knows that the abilities of 
his profession, private and public hospital 
facilities, medical supplies, indicated elective 
surgical procedures; in fact all medical care in 
this country will have to be rationed circum- 
spectly. He knows that in the hospitals of the 
Veterans Administration there are beds occu- 
pied by patients with non-service connected 
disabilities which could be used for the present 
Korean casualties. He knows that they would 
receive the highest type of medical care in the 
several Veterans Hospitals associated with 
medical schools; he knows that men whose 


wounds require amputation of an extremity 
should be flown immediately to those Veterans 
Hospitals wherein they may receive the bene- 
fits of all of the research and investigations 
which have been carried on in recent years 
upon prosthetic appliances and rehabilitation 
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of the amputee; he knows that the Army, Navy 
and Air Force should have staffed and organ- 
ized their hospitals by the part-time services 
of the civilian doctors in peace time so that 
the transition to war could have been smooth 
and uninterrupted; he knows that this was not 
done because a doctor in civilian clothes does 
not fulfill the requirements of a table of orga- 
nization for command purposes; he knows that 
the Veterans Administration enrollment, orga- 
nization and utilization of the civilian medical 
population has been successful. 

There should be a Medical Corps for the 
Armed Services and hospitals for the sick and 
wounded from any branch of the armed ser- 
vices. Indoctrination of doctors into the com- 
bat field peculiarities of ground, sea or air 
fighting is not an insurmountable task under 
such a service. It would not be difficult to 
create a pool of regular armed service doctors 
who would be attracted to such a career of 
medical and public health administration and 
would be competently trained to co-ordinate 
the efforts of the civilian doctor brought into 
the emergencies of war. It would be far better 
for efforts to be expended toward such a goal 
than to initiate draft legislation which is an- 
other step toward the complete regimentation 
of the American people. Loyat Davis. 
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REVIEWS OF NEW BOOKS 


N the comprehensive monograph Shock and Allied 
Forms of Failure of the Circulation’ the author has 
included all forms of shock which he defines as 

“a state involving the entire organism, characterized 
by a generalized impairment of the circulation and 
caused by any form of stress or injury which reduces 
the output of blood from the left. ventricle of the 
heart to a level below that needed for normal cellular 
function and metabolism.” The broad scope of his 
definition permits him a discussion of the many 
forms of shock-like states which often are overlooked. 
These are well presented in orderly fashion and with 
attention to historical background. 

The physician and student alike will find a full and 
unbiased discussion of a number of the controversial 
aspects of shock. Presented in detail are many of the 
disturbances in the economy of the individual and 
an evaluation of how these disorders may be cor- 
rected or prevented. Illustrative material is used to 
good advantage both graphically and as case 
illustrations. 

Traumatic shock is discussed in terms of general 
physiology and a number of the theories relating to 
pathogenesis are presented and their limitations 
pointed out. In fact, the strength of this monograph 
lies in its comprehensive coverage of the biochemical 
and physiological aspects of the shock syndrome. 
The importance of correcting any anoxia as well as 
the hypotension of shock is emphasized. 

This book was written in such a manner that the 
commonly encountered shock-like states observed in 
the various fields of medicine can be approached 
from the viewpoint of the reader’s interest. This 
serves its purpose well as a ready reference, but 
makes inevitable some repetition which the author 
has kept at a minimum. 

The book is well printed and bound, and its im- 
portance as a reference as well as a text makes it a 
desirable monograph for the surgeon, anesthetist, 
resident, intern, and student. J. GarrotT ALLEN. 


HE second edition of Fetal and Neonatal Death? 
(the first edition was published in 1940) is still the 


,SHOCK AND ALLIED Forms OF FAILURE OF THE CIRCULATION. 
By H. A. Davis, M.D., C.M., F.A.C.S. New York: Grune & 
Stratton, 1949. 

2FETAL AND NEONATAL DeatuH. A Survey of the Incidence, 
Etiology, and Anatomic Manifestations of the Conditions Pro- 
ducing Death of the Fetus in Utero and the Infant in the Early 
Days of Life. By Edith L. Potter, M.D., Ph.D., and Fred L. 
Adair, M.D. Chicago: The University of Chicago Press, 1949. 


best digest of this subject to appear to date. There 
is an amazing amount of material presented in a small 
volume. Drs. Potter and Adair had the especial in- 
terest in mind of each branch of the medical sciences 
dealing with fetal and neonatal death. 

The development of the normal fetus and infant 
is reviewed from the time of conception through the 
fetal and neonatal period, thus a basis for comparison 
with the abnormal and pathologic is formed. Tech- 
nique of the postmortem examination of the new- 
born is presented. Special training in infant pathol- 
ogy is essential for the detection of the more subtle 
causes of death. Stress is placed upon the importance 
of complete examination of the placenta. 

The causes of death of the fetus are enumerated 
and maternal factors are discussed. The chapter on 
special pathology of all the systems is quite complete 
and the abnormal findings will be of interest to all 
clinicians since many of these are compatible with 
life, provided the deviation is not too extreme. The 
concluding chapter indicates the progress made in 
fetal and maternal salvage in the United States. It is 
encouraging to review the effect of the efforts made 
toward the goal of the “irreducible minimum” in 
infant and neonatal deaths. Throughout, complete 
tables are presented. AucustTa WEBSTER. 


AN excellent demonstration of the technique of 
visual education is demonstrated in Hemor- 
rhagic Disorders* by Aggeler. The material consists 
of illustrations and data presented as a scientific ex- 
hibit. The book is divided into 4 sections: (1) phys- 
iology of hemostasis, (2) hemostatic tests, (3) hemor- 
rhagic disorders, and (4) therapeutic agents and pro- 
cedures. The print is large, and the illustrations and 
charts are excellent. 

The student and practicing physician will find 
this an excellent review of a subject which in the 
past has been difficult to learn and, particularly, to 
remember. The hematologist will probably find this 
volume of little practical use except perhaps as an 
aid in his teaching. The book is of necessity dog- 
matic, and some hematologists will disagree with 
some of the statements made; for example, that a 
splenectomy should never be done in the presence of 
secondary thrombocytopenic purpura. 

Joun A. Mart. 


3HEMORRHAGIC DISORDERS; A GUIDE TO DIAGNOSIS AND TREAT- 
MENT. By Paul M. Aggeler, M.D., and. S. P. Lucia, M.D. Chi- 
cago: The University of Chicago Press, 1949. 
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BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as space 
permits. 

LE CANCER pu Corps Utférin. Published under the di- 
rection of P. Chalnot with collaborators. Paris: L’Expan- 
sion Scientifique Frangaise, 1950. 

CLINICAL ELECTROCARDIOGRAPHY. By Francis F. Rosen- 
baum, M.D., edited by Henry A. Christian, A.M., M.D., 
LL.D., Sc.D., (Hon.), M. A. C. P., Hon. F.R.C.P. (Can.) 
D.S.M. (A.M.A.). New York: Oxford University Press, 


1950. 

-_ SURGERY 1950. By Stephen A. Zieman, M.A., 
M.D., F.A.C.S., F.1.C.S. Philadelphia, London, and 
Montreal: J. P. Lippincott Co., 1950. 

AsPHYXIA NEONATORUM. ITs RELATION TO THE FETAL 
BLoop, CIRCULATION AND RESPIRATION AND ITS EFFECTS 
UPON THE BRAIN. By William F. Windle, Ph.D. Spring- 
field: Charles C Thomas, 1950. 

MIDWIFERY. PRINCIPLES AND PRACTICE FOR PUPIL 
MipwivEs, TEACHER MIDWIVES AND OBSTETRIC DREs- 
sErsS. By R. Christie Brown, M.B., M.S., F.R.CS., 
F.R.C.O.G., Barton Gilbert, B. Sc., M.D., F.R.C.S., 
F.R.C.O.G., and Richard H. Dobbs, M.D., F.R.C.P. 
Baltimore: The Williams & Wilkins Co., 1950. 

MANAGEMENT OF PERIPHERAL ARTERIAL DISEASES. By 
Saul S. Samuels, A.M., M.D. New York: Oxford Univer- 
sity Press, 1950. 

MANuAL OF RueEvumatTic Diseases. By W. P. Hol- 
brook, M.D., and D. F. Hill, M.D. Chicago: The Year 
Book Publishers, Inc., 1950. 

Licht THErapy. By Richard Kovacs, M.D. Spring- 
field: Charles C Thomas, 1950. 

CHIRURGISCH-GYNAEKOLOGISCHE GRENZFRAGEN. By 
Prof. Dr. Herbert Uebermuth. Leipzig: Georg Thieme, 
1950. 

THE AMERICAN Rep Cross. A History. By Foster 
Rhea Dulles. New York: Harper & Brothers, 1950. 


HuMAN EMBRYOLOGY AND MEDICAL STUDENTs. By S. R. 
Nair, M.D. Bombay: The Popular Book Depot, 1950. 

A TExTBOOK OF GyNECOLOGY. By Arthur Hale Curtis, 
M.D., and John William Huffman, M.D. 6th ed. Phila- 
delphia and London: W. B. Saunders Co., 1950. 

ASTRITIS, ULKus AND KarzinoM. By Prof. Dr. J. 
Buecker. Stuttgart: Georg Thieme Verlag, 1950. 
DEVIATIONEN DER BEBAERMUTTER UND SCHEIDE. By 
N. N. Sergejew. Regensburg: Josef Habbel, 1950. 

THERAPEUTIC RapioLocy. By U. V. Port- 
mann, M.D. Edinburgh, New York, Toronto: Thomas 
Nelson & Sons, 1950. 

You’tt LivE TuroucuH It; Facts aBouT THE MENO- 
PAUSE. By Miriam Lincoln, M.D., F.A.C.P. New York: 
Harper & Brothers, 1950. 

A Text-Book or X-Ray Dracnosis. Edited by S. 
Cochrane Shanks, M.D., F.R.C.P., F.F.R., and Peter 
Kerley, M.D., F.R.C.P., F.F.R., D.M.R.E. Vol. 4, 2d ed. 
Philadelphia and London: W. B. Saunders Co., 1950. 

OssTEtrics. By Nicholson J. Eastman. roth 
ed. New York: Appleton-Century-Crofts, Inc., 1950. 

PracticaL GyNECOLOGY. By Walter J. Reich, M.D., 
F.A.C.S., F.I.C.S., and Mitchell J. Nechtow, M.D. Phil- 
adelphia, London, and Montreal: J. B. Lippincott Co., 
1950. 

BucHANAN’s MANUAL OF Anatomy. Edited by F. Wood 
Jones, D.Sc. (Lond., Adelaide and Melb.), M.Sc. (Manch.), 
M.B., B.S.(Lond.), F.R.S., F.R.C.S. (Eng.), F.R.A.C.S. 
8th ed. Baltimore: The Williams & Wilkins Co., 1950. 

TECHNIQUES IN BRITISH SURGERY. Edited by Rodney 
Maingot, F.R.C.S. Philadelphia, London: W. B. Saunders 
Co., 1950. 

PLASTIC AND RECONSTRUCTIVE SURGERY; A MANUAL OF 
MANAGEMENT. By Ferris Smith, M.D., F.A.C.S. Philadel- 
phia & London: W. B. Saunders Co., 1950. 

PROCEEDINGS OF THE FORTY-THIRD ANNUAL MEETING 
OF Lire INSURANCE ASSOCIATION OF AMERICA. Held in 
The Waldorf-Astoria, New York, N. Y., May 11 and 
December 15, 1949. 
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PRELIMINARY PROGRAM FOR THE 36th CLINICAL 
CONGRESS—HOTEL STATLER, BOSTON 
OCTOBER 23 TO 27, 1950 


LOR television, clinics, postgraduate 

courses, forums, symposia, panel dis- 

cussions, official meetings, films, hospital 

conferences and exhibits will vie for the 
attention of the several thousand surgeons and 
hospital representatives who will attend the thirty- 
sixth Clinical Congress of the American College of 
Surgeons in Boston, October 23 to 27. The pro- 
gram in brief which appears on a following page 
of this issue, and the outlines of many of the 
programs which follow it, give an idea of the scope 
and variety of events which have been planned 
with the help of the Boston Committee on Ar- 
rangements headed by Dr. Thomas H. Lanman. 

Particular note should be made of the consid- 
eration which has been given the surgical special- 
ties, as well as general surgery, in planning this 
Clinical Congress. There will be special afternoon 
and evening sessions for ophthalmologists and for 
otolaryngologists, with a joint session on Wednes- 
day evening. On Friday afternoon, each of six 
other main surgical specialties will have its own 
panel discussions. In addition, topics of interest 
to specialists are interspersed throughout the pro- 
grams in general surgery. The surgical specialties 
are also well represented in the clinics, post- 
graduate courses, forum, television, and medical 
motion picture programs. 

The national emergency will affect the character 
of the discussions at many of the sessions, and 
every effort is being made to have the Clinical 
Congress contribute its share to promoting the 
medical aspects of civilian defense and of care of 
the military forces. 


POSTGRADUATE COURSES 


An exceptionally interesting and new feature of 
the Clinical Congress in Boston will be the series 
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of five postgraduate courses which will be held 
from 9:00 a.m. to noon each day at Boston City, 
Peter Bent Brigham, Children’s, Massachusetts 
General, and Massachusetts Memorial Hospitals. 
Tickets for these courses will be available at the 
clinic ticket desk in Mechanics Hall beginning 
Sunday afternoon. An outline of the schedule 
follows. For more detail see the September issue 
of the BULLETIN of the American College of Sur- 
geons and the final Official Program. 


Nutrition of the Surgical Patient 

Monday—Boston City Hospital—Moderator, C. C. Lunn, 
assisted by S. H. INcBar, C. S. Davipson, G. J. GaBuz- 
DA, J. H. CRaNDon, W. C. MALONEY, J. M. FoLey 

Tuesday—Massachusetts General Hospital—Moderator, 
Q. Cope, assisted by P. Cotver, W. WADDELL, F. AL- 
BRIGHT, F. BARTER, A. ForBES, N. Tasort, J. W. 
RAKER, A. WIGHT, J. T. CRAWFORD, G. Narpi, W. Mac- 
DERMOTT 

Wednesday — Massachusetts Memorial Hospitals — 
A. Reiman, C. P. Emerson, J. R. Stanton, F. INGEL- 
FINGER 

Thursday—Children’s Hospital—W. Wattace, J. MEt- 
corr, C. A. JANEWAY 

Friday—Peter Bent Brigham Hospital—Moderator, F. 
D. Moorg, assisted by J. M. OLNEy, I. S. EDELMAN, E. 
NEPTUNE, R. Carposo, C. A. MaccGrEcor, D. M. HuME 


Vascular Diseases 

Monday—Peter Bent Brigham Hospital—Moderator, 
J. Homans, assisted by E. A. Epwarps, W. LEvER, C. 
CRANE 

Tuesday—Boston City Hospital—Moderator, E. E. 
O’NEIL, assisted by S. ARMSTRONG, W. WILSON, J. 
Byrne, P. Forste, G. MILLER 

Wednesday— Massachusetts General Hospital—Modera- 
tor, A.W. ALLEN, assisted by J. CRANLEY, D. A. FELDER, E. 
Hamu, J. B. McKittrick, R. WARREN, H. Faxon, G. 
A. Donatson, C. E. WEtcu, I. B. Harpy, R. R. Linton 

Thursday—Massachusetts Memorial Hospitals—R. H. 
SMITHWICK and Associates 

Friday—Children’s Hospital—L. Moncino, O. SWENSON, 
R. E. Gross 
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Fractures of the Spine and Skull 

Monday—Children’s Hospital—W. T. Green, F. D. In- 
GRAHAM, D. D. MATSON 

Tuesday—Peter Bent Brigham Hospital—F. D. INcranam, 
D. D. Matson and Associates 

Wednesday—Boston City Hospital—Moderator, D. Mun- 
= assisted by A. P. HEusNer, W. R. WEGNER, R. D. 


AMS 
Thursday—Massachusetts General Hospital—W. H. 
Sweet, W. A. Rocers, P. Norton, J. C. WHITE 


Fractures of the Long Bones 


Monday—Massachusetts Memorial Hospitals—L. G. 
Howarp, K. CurisTOPpHE, R. S. T. A. 
Potter, R. H. SMIrHwick 

Tuesday—Children’s Hospital—W. T. GREEN and Associ- 


ates 

Wednesday—Peter Bent Brigham Hospital—Moderator, 
T. B. QUIGLEY, assisted by C. WALTON, A. FERGUSON 

Thursday—Boston City Hospital—Moderator, J. H. 
SHORTELL, assisted by O. J. HERMANN, H. K. Maci tt, 
J. KELLEHER, R. D. Apams, R. F. SULLIVAN, R. UL, A. 
P. AITKEN, R. INGERSOL 

Friday—Massachusetts General Hospital—C. R. Rowe, 
O. E. Aurranc, E. F. CAVE 


Preoperative and Postoperative Care 


Monday—Massachusetts General Hospital—Moderator, 
L. S. McKitrrick 

Tuesday—-Massachusetts Memorial Hospitals—C. S. 
KEEFER, C. W. Howe, F. INGELFINGER, R. H. Smitu- 


WICK 

Wednesday—Children’s Hospital—T. H. Lanman, O. 
SwENsOoN, W. WALLACE 

Thursday—Peter Bent Brigham Hospital—Moderator, J. 
E. Dunpuy, assisted by W. Derrick, C. CRANE 
Brooks, D. M. Hume 

Friday—Boston Cit J. A. 
CAMPBELL, assisted by M. FinLanp, W. R. Morrisson, 
S. Mikal, J. M. McGowan, A. L. Davis, C. A. Lams, 
W. C. MALONEY 


COLOR TELEVISION 


Telecasts in color of operations taking place at 
the Massachusetts General Hospital will be shown 
in a room in the Mechanics Building every after- 
noon, Monday through Thursday, and every 
morning except Monday. Dr. Horatio Rogers of 
the hospital staff will be in charge of the television. 

This demonstration is made possible by Smith, 
Kline & French Laboratories of Philadelphia. It 
was at their request that Columbia Broadcasting 
System, Inc., undertook to specially design and 
manufacture color television equipment for teach- 
ing surgery and medicine. This equipment, the 
first of its kind to date, is owned by the Labora- 
tories and is being demonstrated by them through- 
out the country asa contribution to medical teach- 
ing. This will be the second demonstration at a 
Clinical Congress, the first having been in Chicago 
in October, 1949. Previously, at the Congresses 
in Los Angeles in 1948 and in New York in 1947, 
the television was in black and white. The Los 
Angeles showing was sponsored by the Los Angeles 
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Times and the New York showing, which was the 
first use of television at a national medical meet- 
ing, was made possible by a grant from the 
Johnson & Johnson Research Foundation. 


PRESIDENTIAL MEETING AND CONVOCATION 


Dr. Frederick A. Coller of Ann Arbor will de- 
liver the Presidential Address at the Presidential 
Meeting on Monday evening. His subject will 
be “For the Benefit of the Patients.” At the same 
session Dr. Henry W. Cave of New York will be 
installed as President, and Dr. Warren H. Cole 
of Chicago and Dr. G. Gavin Miller of Montreal 
as First and Second Vice Presidents respectively. 
The fifth Martin Memorial Lecture will be de- 
livered by Professor Sir Geoffrey Jefferson, C.B.E., 
F.R.C.S. (Eng.), Manchester, England. His sub- 
ject will be “The Balance of Life and Death in 
Intracranial Lesions.” 

The annual Convocation which includes formal 
initiation ceremonies for the new Fellows will take 
place on Friday evening, October 27, in Symphony 
Hall. The Fellowship Address will be given by 
Dr. Paul R. Hawley, The Director of the College. 
His subject will be “Quo Vadimus?” 


HOSPITAL CLINICS 


Under the leadership of the Committee on Ar- 
rangements, and the representatives of the par- 
ticipating hospitals, a program of operative and 
nonoperative clinics is being arranged in 25 hos- 
pitals as a major feature of the Clinical Congress. 
The schedules of clinics, which will cover general 
surgery, obstetrics and gynecology, fractures and 
other trauma, neurosurgery, orthopedic, thoracic, 
and genitourinary surgery, and ophthalmology 
and otorhinolaryngology, will be published in a 
Daily Clinical Bulletin which will be issued each 
day during the Clinical Congress. The clinic 
schedules will also be posted on bulletin boards. 

The hospitals which will arrange clinics, and the 
names of the hospital representatives, follow: 
Beth Israel Hospital—Dr. Howarp A. FRANK 
Boston City Hospital—Dr. J. Eowarp FLYNN 
Boston Lying-In Hospital—Dr. Paut GusTaFsON 
Carney Hospital—Dr. Joun J. Topp 
Chelsea Naval Hospital—Dr. HENry W. Hupson 
Children’s Medical Center—Dr. Witt1aM A. ELLISTON 
Cushing Veterans Administration Hospital—Dr. HENRY 

Faxon 
Faulkner Hospital—Dr. MARSHALL K. BARTLETT 
Free Hospital for Women—Dr. CurIsTOPHER J. DUNCAN 
Malden Hospital—Dr. CLEMENT LyNcH 
Massachusetts Eye and Ear Infirmary—Ophthalmology— 

Dr. Henry A. MOSHER 
Massachusetts Eye and Ear Infirmary—Otorhinolaryngol- 

ogy—Dr. Francis L. WEILLE 
Massachusetts General Hospital—Dr. Howarp ULFELD- 

ER; Television chairman—Dr. Horatio ROGERS 


. 
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Massachusetts Memorial Hospitals—Dr. GEORGE WHITE- 
LAW 

New England Baptist Hospital—Dr. HERBERT D. ADAMS 

New England Center Hospital— Dr. WyLAND LEADBETTER 

New England Deaconess Hospital—Dr. HERBERT D. 
ADAMS 

New England Deaconess Hospital—Palmer Memorial 
Unit—Dr. CLIFForD FRANSEEN 

New England Hospital for Women and Children—Dr. 
FE.icia BANAS 

Newton-Wellesley Hospital, Newton Lower Falls—Dr. 
RICHARD I. SMITH 

Peter Bent Brigham Hospital—Dr. Tuomas B. QUIGLEY 

Pondville Hospital, Walpole—Dr. RicHarD WALLACE 

Robert Breck Brigham Hospital—Dr. THEODORE A. 
POTTER 

St. Elizabeth’s Hospital—Dr. JOHN SPELLMAN 

Veterans Administration Hospital—West Roxbury—Dr. 
FREDERICK Ross 


EVENING SCIENTIFIC SESSIONS 


Eminent surgeons and specialists, recognized as 
authorities in their fields, will address the scientific 
meetings on Tuesday, Wednesday, and Thursday 
evenings. 

Separate sessions for Ophthalmology and for 
Otorhinolaryngology will be held on Tuesday and 
Thursday evenings. The Wednesday evening 
meeting for these groups will be a joint session. 

Preliminary programs for all of the evening 
scientific sessions appear on succeeding pages. 


AFTERNOON PANEL DISCUSSIONS, GENERAL SUR- 
GERY AND OPHTHALMOLOGY AND OTORHINOLAR- 
YNGOLOGY 


General surgery panel discussions will be held 
Monday through Thursday afternoons from 1:30 
to 3:00 o’clock and Monday through Wednesday 
afternoons from 3:30 to 5:00 o’clock. 

Ophthalmology panel discussions will be held 
Tuesday, Wednesday, and Thursday afternoons 
from 1:30 to 3:00 o’clock. 

Otorhinolaryngology panel discussions will be 
held Tuesday, Wednesday, and Thursday after- 
noons from 3:30 to 5:00 o’clock. 

Preliminary programs for all of the afternoon 
panel discussions appear on succeeding pages. 


AFTERNOON PANEL DISCUSSIONS, 
SURGICAL SPECIALTIES 


Friday afternoon will be devoted to panel dis- 
cussion sessions for six special fields of surgery: 
urology, plastic surgery, neurological surgery, 
thoracic surgery, gynecology and obstetrics, and 
orthopedic surgery. Programs appear on succeed- 
ing pages. 

FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


The Forum on Fundamental Surgical Problems 
at the 1950 Clinical Congress will again give 
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special opportunity for the presentation of the 
newest discoveries resulting from research, par- 
ticularly by the younger surgeons. Brief reports 
of original clinical and experimental observations 
relating to surgery in its broadest sense, including 
the surgical specialties, will be given. It is ex- 
pected this year to have two of the Forum sessions 
devoted to reports of research on a single surgical 
specialty. The program is under the general direc- 
tion of Dr. Owen H. Wangensteen, chairman of 
the committee. An outline of the programs ap- 
pears on succeeding pages. 

Abstracts of all papers which have been ac- 
cepted for presentation in the Forum Sessions will 
be printed in the official program of the Clinical 
Congress. In the past, the abstracts were printed 
also in the subsequent issue of the Quarterly 
BULLETIN of the American College of Surgeons. 
This year, arrangements have been made by the 
College to begin the publication of an annual 
bound volume of the Forum papers and the former 
practice of printing the abstracts in the BULLETIN 
will be discontinued. Early publication of the 
Forum papers is important and the volume will be 
published by the W. B. Saunders Company within 
four months of the time of the Clinical Congress. 


SPORTS INJURIES, TRAUMA, CANCER, GRADUATE 
TRAINING IN SURGERY, AND CLINICOPATHO- 
LOGICAL CONFERENCE 


Four symposia on special themes of wide in- 
terest are to be held during the Clinical Congress. 
On Tuesday morning there will be a Symposium 
on Sports Injuries, on Wednesday afternoon a 
Symposium on Cancer, and on Thursday morning 
a Symposium on Trauma. Programs for the two 
latter appear on succeeding pages. 

A Symposium on Graduate Training in Surgery 
is being planned for Thursday afternoon. 

A Clinicopathological Conference will be held 
on Wednesday morning in Mechanics Hall. Dr. 
Tracy B. Mallory is Chairman. 


MEDICAL MOTION PICTURE PROGRAM 


The Medical Motion Picture Committee is now 
choosing films which are to be shown at the Clini- 
cal Congress. Films that have been recently pro- 
duced should be forwarded to the College for im- 
mediate review as it is the policy to include in the 
Clinical Congress program only those films which 
were submitted in time to obtain approval by the 
Committee on Medical Motion Pictures. 


HOSPITAL CONFERENCES 


The twenty-ninth Hospital Standardization 
Conference will convene during the Clinical 
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Congress. Hospital administrators, trustees, 
members of medical staffs, nurses, technicians, 
dietitians, and heads of the various hospital 
departments and their personnel, are invited to 
participate. An outline of the program appears on 
succeeding pages. 


MEETINGS OF THE BOARD OF GOVERNORS 
AND FELLOWS 


The Board of Governors of the College will con- 
vene with luncheon on Monday and will meet 
from 12:45 to 5:00 p.m. Any unfinished business 
will be discussed at a session on Wednesday morn- 
ing. There will be an adjourned meeting at 3:30 
p.m. on Thursday. The program appears later in 
this issue. The Governors will act as a clearing 
house for the Board of Regents on general assigned 
subjects and on local problems. They are being ap- 
prised of theactions taken by the Board of Regents 
and will aid in interpreting them to the Fellows. 

The Annual Meeting of Fellows will be held on 
Thursday at 3:45 p.m. The agendum is pub- 
lished on a succeeding page. 


COMMITTEE MEETINGS 


There will be a meeting of State and Provincial 
Counseling Committees (formerly State and Pro- 
vincial Executive Committees), Credential Com- 
mittees, Committees on Applicants and Judiciary 
Committees, on Wednesday from 10:00 a.m. until 
noon at the Copley Plaza Hotel. Dr. Paul R. 
Hawley, Director of the College, will discuss the 
role of these committees in elevating the prestige 
of the College and Dr. H. Prather Saunders, As- 
sociate Director, will describe consideration of 
applicants for the Junior and Senior Candidate 
Groups and for Fellowship. 


COMMITTEE ON ARRANGEMENTS 


The Boston Committee on General Arrange- 
ments for the Clinical Congress is composed of 
the following Fellows: 


*Thomas H. Lanman, Chairman 

*Donald Munro, Vice-Chairman 

*Orvar Swenson, Secretary 

*Arthur W. Allen, Chairman, Board of Regents 
Edwin W. Cave Charles G. Mixter 
Edward D. Churchill Francis D. Moore 
Fletcher H. Colby Gordon M. Morrison 
Edwin B. Dunphy William R. Morrison 

*J. Englebert Dunphy *Langdon Parsons 


enry H. Faxon Walter G. Phippen 
Robert E. Gross Duncan E. Rei 
Frank H. Lahey LeRoy A. Schall 


Charles C. Lund 
Leland S. McKittrick 
Henry C. Marble 

Joe Vincent Meigs 


*Executive Committee 


Reginald H. Smithwick 
Grantley W. Taylor 
*C. Stuart Welch 


GENERAL, PROGRAM, AND PUBLIC RELATIONS 
COMMITTEES 


The Clinical Congress General Committee con- 
sists of Dr. Paul R. Hawley, Chairman, Eleanor 
K. Grimm, Secretary, Dr. Walter E. Batchelder, 
Laura G. Jackson, Dr. George H. Miller, Edward 
G. Sandrok, Dr. H. Prather Saunders, James S. 
Shannon, and Dr. George W. Stephenson. 

The Clinical Congress Committee on Programs 
consists of Dr. Frederick A. Coller, Chairman, and 
Doctors Henry W. Cave, Evarts A. Graham, and 
Alton Ochsner. Programs for the specialties are 
being arranged in co-operation with the Advisory 
Councils of the College on ophthalmology, oto- 
rhinolaryngology, neurological surgery, obstetrics 
and gynecology, orthopedic surgery, thoracic sur- 
gery, and urology. 

The Advisory Committee on Programs consists 
of Dr. George H. Miller, Chairman, and Doctors 
Warren H. Cole, Paul R. Hawley, Sumner L. 
Koch, Malcolm T. MacEachern, Michael L. 
Mason, Charles B. Puestow, H. Prather Saunders, 
and George W. Stephenson. 

The Public Relations Committee consists of Dr. 
Charles B. Puestow, Chairman, members of ad- 
ministrative staff, American College of Surgeons, 
and members of the local committee on publicity, 
of which Dr. Charles C. Lund is Chairman. 


SCIENTIFIC EXHIBITS 


For the first time at a Clinical Congress of the 
American College of Surgeons, opportunity is be- 
ing given to outside individuals and institutions to 
take part in the scientific exhibit, which hereto- 
fore has been practically limited to College ac- 
tivities. This being a new venture, it is considered 
a pilot project, and its popularity in Boston will 
determine whether the plan will be continued in 
the future. Several of the outstanding scientists 
in the Boston area have been approached and 
have expressed willingness to participate. Prelim- 
inary negotiations indicate that the exhibits will 
be most instructive and interesting. The final 
official program of the Clinical Congress will in- 
clude lists and brief descriptions of the exhibits, 
with booth numbers. 


TECHNICAL EXHIBITS 


Mechanics Hall will house the extensive exhibit 
of medical and hospital supplies and equipment, 
television and medical motion picture showings, 
registration for surgeons and hospital representa- 
tives, and a few of the sessions. Leading manu- 
facturers of surgical equipment and instruments, 
sutures, dressings, pharmaceuticals, and surgical 
supplies of all kinds, and publishers of medical 
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books will be represented in the exhibition. A list 
of the exhibitors appears on a following page. 


POST CLINICAL CONGRESS COURSE 


A course on Treatment of Fractures and Other 
Conditions will be held from October 30 to No- 
vember 4, the week following the Clinical Con- 
gress, under the direction of Dr. Edwin F. Cave 
and associates of Massachusetts General Hos- 
pital. This course will deal primarily with the 
treatment of fractures, but the management of 
many other traumatic conditions will be pre- 
sented. Attendance is limited to 100 students. 
Apply to the Assistant Dean, Courses for Grad- 
uates, Harvard Medical School, Boston. 


ADVANCE REGISTRATION 


Surgeons who wish to attend the Clinical Con- 
gress should register in advance. Advance regis- 
tration will greatly expedite the procedure of 
registering. No registration fee will be charged 
Fellows whose dues are paid to December 31, 
1949. For endorsed Junior and Senior Candi- 
dates, the fee will be $5.00. Non-Fellows who 
after individual consideration are permitted to 
register, will pay a fee of $10.00. No registration 
fee will be required of initiates of the class of 1950. 


POST CONGRESS CRUISE TO BERMUDA 


A cruise to Bermuda following the Clinical 
Congress may be arranged through Leon V. Ar- 
nold, 36 Washington Square West, New York 11. 
Fellows from the West may have their rail tickets 
routed via New York for their return at no addi- 
tional expense. A late evening train from Boston 
on Friday, October 27, gives Saturday morning 
arrival in New York in ample time for some shop- 
ping in that city prior to embarking on the luxury 
liner, “Queen of Bermuda,” which will sail at 
3:00 p.m. Arrival in Bermuda will be at 9:00 a.m. 
on Menday, and the cruise members will be ac- 
commodated at the Hotel Princess in Hamilton. 
About two and a half days are allowed for sight- 
seeing in Bermuda, with the return sailing on 
Wednesday, November 1, at 3:00 p.m.,and arrival 
in New York on Friday at 9:00 a.m. The mini- 
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mum cost per person including boat and hotel ac- 
commodations and most meals, is around $200. 
Reservations should be made as early as possible. 


ENTERTAINMENT FOR GUESTS 


With Mrs. Arthur W. Allen as Honorary Chair- 
man and Mrs. Thomas H. Lanman as Chairman, 
a committee has been organized in Boston to plan 
entertainment for guests of the Fellows attending 
the Clinical Congress. The members of the com- 
mittee are Mesdames A. J. A. Campbell, Edwin 
F. Cave, Robert E. Gross, Leland S. McKittrick, 
Joe V. Meigs, Charles G. Mixter, Francis D. 
Moore, Donald Munro, John W. Spellman, and 
C. Stuart Welch. Among the events planned are a 
tour of the city, an evening at a Gilbert & Sullivan 
opera performance, and a tea and fashion show. 


HOTEL RESERVATIONS 


It is desirable to make hotel reservations as 
early as possible. In making these, communica- 
tions should be addressed to the Convention 
Bureau of the Boston Chamber of Commerce, 80 
Federal Street, Boston 10. It is important that 
you state that you will be attending the Clinical 
Congress of the American College of Surgeons. All 
hotel reservations, both for surgeons and hospital 
representatives, are to clear through the Conven- 
tion Bureau. No correspondence should be sent 
directly to the hotels. A form for reservations 
was enclosed in a letter to Fellows. Choice of 
hotels may be designated. 

In addition to the headquarters hotels, the 
Statler and Copley Plaza, there are a number of 
first-class hotels within a short distance of head- 
quarters. The following hotels are recommended: 


Minimum Rate with Bath 

Single Double 
New Ocean House, Swampscott. .... 6.00 8.00 
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PROGRAM IN BRIEF 


Monday, October 23 
8:00-12:00 Clinics and Demonstrations at local hospitals 
9:00-12:00 Postgraduate Courses at Boston City, Peter 
Bent Brigham, Children’s, Massachusetts Gen- 
eral and Massachusetts Memorial Hospitals 
10:00-12:00 General Assembl 
12:45- 2:00 Governors’ rene: 
1:30- 3:00 Panel Discussion 
1:30- 5:00 Medical Motion Pictures 
1:30- 4:30 Television 
1:30- 5:00 Clinics and Demonstrations at local hospitals 
2:00- 5:00 Annual Meeting of Governors 
2:00- 5:00 Forum on Fundamental Surgical Problems 
2:00- 5:00 Hospital Conference 
3:30- 5:00 Panel Discussion 
8:30-10:00 Presidential Meeting 


Tuesday, October 24 
8:00-12:00 Clinics and Demonstrations at local hospitals 
8:30-12:00 Television 
9:00-12:00 Postgraduate Courses at Boston City, Peter 
Bent Brigham, Children’s, Massachusetts Gen- 
eral and Massachusetts Memorial Hospitals 
g:00-12:00 Forum on Fundamental Surgical Problems 
(2 sections) 
9:30-12:30 Medical Motion Pictures 
9:30-12:30 Hospital Conference 
10:00-12:00 Symposium on Sports Injuries 
1:30- 3:00 Panel Discussion 
1:30- 4:30 Television 
1:30- 3:00 Panel, Ophthalmology 
1:30- 5:00 Clinics and Demonstrations at local hospitals 
1:30- 5:00 Medical Motion Pictures 
2:00- 5:00 Forum on Fundamental Surgical Problems 
2:00- 5:00 Hospital Conference 
3:30- 5:00 Panel Discussion 
3:30- 5:00 Panel, Otorhinolaryngology 
7:00- 8:00 Medical Motion Pictures (EENT) 
7:45-10:00 Hospital Conference 
8:30-10:30 Scientific Session, General Surgery 
8:30-10:30 Scientific Session, Otorhinolaryngology 
8:30-10:30 Scientific Session, Ophthalmology 


Wednesday, October 25 
7:45- 9:30 Hospital Breakfast Conference 
8:00-12:00 Clinics and Demonstrations at local hospitals 
8:00-10:00 Governors’ Meeting (Unfinished Business) 
8:30-12:00 Television 
9:00-12:00 Postgraduate Courses at Boston City, Peter 
Bent Brigham, Children’s, Massachusetts Gen- 
eral and Massachusetts Memorial Hospitals 
g:00-12:00 Forum on Fundamental Surgical Problems 
(2 sections) 
9:30-12:30 Medical Motion Pictures 
10:00-12:00 Credentials, Judiciary, and Counseling Com- 
mittees 
10:00-12:30 Hospital Conference 
10:30-12:00 Clinicopathological Conference 
1:30- 3:00 Panel Discussion 
1:30- 3:00 Panel, Ophthalmology 
1:30- 4:30 Television 
1:30- 5:00 Clinics and Demonstrations at local hospitals 
1:30- 5:00 Medical Motion Pictures 
2:00- 5:00 Forum on Fundamental Surgical Problems 


2:00- 5:00 Hospital Conference 

2:00- 5:00 Hospital Demonstration 

2:00- 5:00 Cancer Symposium 

3:30- 5:00 Panel Discussion 

3:30- 5:00 Panel, Otorhinolaryngology 

3:30- 5:00 Meeting of Regional and National Trauma 
Committees 

7:00- 8:00 Medical Motion Pictures (EENT) 

7:45-10:00 Hospital Conference 

8:30-10:30 Scientific Session, General Surgery 

8:30-10:30 Scientific Session, Ophthalmology and Oto- 
rhinolaryngology (Joint Session with New Eng- 
land Otolaryngological Society) 


Thursday, October 26 
7:45- 9:15 Hospital Conference Breakfast 
8:00-12:00 Clinics and Demonstrations at local hospitals 
8:30-12:00 Television 
9:00-12:00 Postgraduate Courses at Boston City, Peter 
Bent Brigham, Children’s, Massachusetts Gen- 
eral and Massachusetts Memorial Hospitals 
g:00-12:00 Forum on Fundamental Surgical Problems 
(3 sections) 
9:00-12:00 Symposium on Trauma 
9:30-12:30 Medical Motion Pictures 
9:30-12:30 Hospital Conference 
10:00-12:00 Medical Motion Pictures Committees 
1:15— 3:20 Forum on Anesthesia 
1:30- 3:00 Panel Discussion 
1:30- 3:30 Medical Motion Pictures 
1:30- 4:30 Television 
1:30- 3:00 Panel, Ophthalmology 
1:30- 3:00 Panel, Otorhinolaryngology 
1:30- 3:00 Clinics and Demonstrations at local hospitals 
1:30- 3:00 Symposium, Graduate Training in Surgery 
2:00- 5:00 Hospital Conference 
2:00- 5:00 Hospital Demonstration 
3:30- 3:45 Adjourned Meeting, Governors 
3:45— 6:00 Annual Meeting of Fellows 
7:00- 8:00 Medical Motion Pictures (EENT) 
7:45-10:00 Hospital Conference 
8:30-10:30 Scientific Session, General Surgery 
8:30-10:30 Scientific Session, Ophthalmology 
8:30-10:30 Scientific Session, Otorhinolaryngology 


Friday, October 27 
8:00-12:00 Clinics and Demonstrations at local hospitals 
8:30-12:00 Television 
g:00-12:00 Postgraduate Courses at Boston City, Peter 
Bent Brigham, Children’s, Massachusetts Gen- 
eral and Massachusetts Memorial Hospitals 
9:00-12:00 Forum on Fundamental Surgical Problems 
(2 sections) 
9:30-12:30 Medical Motion Pictures 
10:00— 4:00 Hospital Demonstrations 
10:30-12:00 Assembly of Initiates 
1:30- 4:45 Panel Discussion for each of the following: 
Gynecology and Obstetrics 
Plastic Surgery 
Neurological Surgery 
Thoracic Surgery 
Urology 
Orthopedic Surgery 
1:30- 5:00 Clinics and Demonstrations at local hospitals 
8:30-10:00 Convocation 
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PRELIMINARY PROGRAM 


GENERAL ASSEMBLY 


Monday, 10:00 a.m.—12:00 m.—Grand Hall, Mechanics Building 

FREDERICK A. Cotter, M.D., F.A.C.S., Ann Arbor; President, American College of Surgeons, Presiding. 

Official Greetings 

Co-ordinated Program, Graduate Training in Surgery. FREDERICK A. CoLLER, M.D., F.A.C.S., Chairman, 
Committee on Graduate Training in Surgery. 

Medical Services in the Department of Defense. R1cHarD L. MEILING, M.D., F.A.C.S., Washington, D.C.; 
Director, Office of Medical Services, United States Department of Defense. 

Where Do We Go from Here in Veterans’ Medicine? Paut B. Macnuson, M.D., F.A.C.S., Washington, 
D.C.; Chief Medical Officer, United States Veterans Administration 

First and Foremost. THE HONORABLE ARTHUR B. LANGLIE, Olympia, Washington; Governor of the State of 


Washington. 
PRESIDENTIAL MEETING 


Monday, 8:30—10:00 p.m.— Ballroom, Hotel Statler 


Freperick A. Cotter, M.D., F.A.C.S., Ann Arbor; President, American College of Surgeons, Presiding. 
Processional—Officers, Regents and Distinguished Guests 


Invocation 

Address of Welcome. THomas H. LAnMAN, M.D., F.A.C.S., Boston; Chairman, Committee on Arrange- 
ments 

Introduction of Distinguished Guests. ARTHUR W. ALLEN, M.D., F.A.C.S., Boston; Chairman, Board of 
Regents. 


Address of the President: For the Benefit of the Patients. FRepErIcK A. CoLLer, M.D. 

Inauguration of Officers: 
Presented by Donatp G. ToLLEeFson, M.D., F.A.C.S., Los Angeles; Retiring First Vice-President. 
First Vice-President: WARREN H. Cog, M.D., F.A.C.S., Chicago. 
Second Vice-President: G. Gavin MILLER, M.D., F.A.C.S., Montreal. 
President: HENRy W. Cave, M.D., F.A.C.S., New York. 

The Fifth Martin Memorial Lecture: The Balance of Life and Death in Intracranial Lesions. Professor Sir 
GEOFFREY JEFFERSON, C.B.E., F.R.C.S. (Eng.), Manchester, England; Professor of Neurosurgery, 
University of Manchester Medical School. 


Recessional 
CONVOCATION 
Friday, 8:30—10:00 p.m.—Symphony Hall 
Henry W. Cave, M.D., F.A.C.S., New York; President, American College of Surgeons, Presiding. 
Processional—Initiates, Governors, Officers, Regents, and Distinguished Guests. 
Invocation 
Presentation of Initiates for Fellowship. ARTHUR W. ALLEN, M.D., F.A.C.S., Boston; Chairman, Board of 
Regents. 
Fellowship Pledge. The Initiates. 
Conferring of Fellowships by the President. HENRY W. Cave, M.D. 
Conferring of Honorary Fellowships. The President. 
Fellowship Address: “Quo Vadimus?” Paut R. Haw ey, M.D., Chicago; The Director, American College 
of Surgeons. 
Recessional 


EVENING SCIENTIFIC SESSIONS 


GENERAL SURGERY 


Tuesday, 8:30—10:30 p.m.—Ballroom, Hotel Statler 


Henry W. Cave, M.D., F.A.C.S., New York, Presiding. 

The Concept of the General-Adaptation-Syndrome as Applied to Surgical Problems (with Special Em- 
phasis upon Cortisone and ACTH). Hans SEtyE, M.D., Montreal. 

Biophysics in Surgery. AMBROSE Storck, M.D., F.A.C.S., New Orleans. 

The Principles Involved in the Clinical Use of Streptokinase-Streptodornase. WILLIAM S. TILLETT, M.D., 
New York. 
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Wednesday, 8:30—10:30 p.m.—Ballroom, Hotel Statler 
WarrEN H. Cote, M.D., F.A.C.S., Chicago, Presiding. 
F —— vv Thoughts on Fractures and Other Traumata. J. Huser WAGNER, M.D., F.A.C.S., Pitts- 
ur, 
Fat Feeding. Freprick J. STARE, M.D., Boston. 
The Neurological Complications of Spinal Anesthesia. RopErt D. Dripps, M.D., Philadelphia. 
Thursday 8:30—10:30 p.m.— Ballroom, Copley Plaza Hotel 
G. GAvIN MILLER, M.D., F.A.C.S., Montreal, Presiding. 
Late Surgical Complications Following Irradiation of Pelvic Viscera. WILLIAM CRAWFORD WHITE, M.D., 
F.A.C.S., New York. 
A New Surgical Treatment for Hirschsprung’s Disease. ORVAR SWENSON, M.D., F.A.C.S., Boston. 
Lobotomy vs. Cordotomy for the Relief of Intractable Pain. James C. Wuite, M.D., F.A.C.S., Boston. 


EVENING SESSIONS FOR OPHTHALMOLOGY 
Tuesday, 8:30—10:30 p.m.—State Salon, Copley Plaza Hotel 


BENJAMIN Sacus, M.D., Boston, Presiding. 
Treatment of Pigmented Tumors of the Eye and Adnexa. Jon S. McGavic, M.D., Bryn Mawr, Pennsyl- 


vania. 
The Use of ACTH and Cortisone in Ophthalmology. Dan M. Gorpon, M.D., New York. 
Scleral Resection. RayMonp E. MEEK, M.D., F.A.C.S., New York. 
Thursday, 8:30—10:30 p.m.—State Salon, Copley Plaza Hotel 
Epwin B. Dunpnuy, M.D., F.A.C.S., Boston, Presiding. 
Glaucoma After Cataract Extraction. PAuL A. CHANDLER, M.D., Boston. 
Present Trend in Surgery of the Oblique Muscles. WALTER H. Fink, M.D., F.A.C.S., Minneapolis. 
End Results of Integrated Implants in the Orbit. Wiz1AM STONE, Jr., M.D., Boston. 


EVENING SESSIONS FOR OTOLARYNGOLOGY 
Tuesday, 8:30—10:30 p.m.—Sheraton Room, Copley Plaza Hotel 
LeRoy A. ScHALL, M.D., F.A.C.S., Boston, Presiding. 
The Present Status of the Relationship of Tonsillectomy to Poliomyelitis. DANrEL S. CuNNING, M.D., 
F.A.C.S., New York. 
Modern Bacteriology as an Aid to the Otolaryngologist. ANITA MANGIARACINE, Boston. 
The Influence of Fundamental Concepts in Allergy upon Specific Problems in Otolaryngology. Francis L. 
WEILLE, M.D., F.A.C.S., Boston. 
Thursday, 8:30—10:30 p.m.—Sheraton Room, Copley Plaza Hotel 
Cart H. McCasxey, M.D., F.A.C.S., Indianapolis, Presiding. 
Symposium on “Tumors of the Nose and Sinuses.” 
Symptomatology. LERoy A. ScHALL, M.D., F.A.C.S., Boston. 
X-Ray Diagnosis. ALEXANDER S. MACMILLAN, M.D., Boston. 
Preparation and Care of the Mouth of the Patient Receiving X-Ray Therapy About the Head and Neck. 
MitForp D. Scuu1z, M.D., Boston. 
Treatment By A Combination of Surgery and Radiation. Hayes E. Martin, M.D., F.A.C.S., New York. 


OPHTHALMOLOGY AND OTOLARYNGOLOGY— 
JOINT SESSION WITH THE NEW ENGLAND OTOLARYNGOLOGICAL SOCIETY 
Wednesday, 8:30—10:30 p.m.—Sheraton Room, Copley Plaza Hotel 


RosBErT L. GoopaLE, M.D., Boston, President, New England Otolaryngological Society, and MILTon F. 
LittLe, M.D., Hartford, President, New England Ophthalmological Society, Presiding. 

Antibiotics Today. CHESTER S. KEEFER, M.D., Boston. 

Ophthalmological Applications of the Newer Antibiotics. Invinc H. LEopotp, M.D., Philadelphia. 

Use of Antibiotics in Otolaryngology. Francis W. Davison, M.D., Danville, Pennsylvania. 


PANEL DISCUSSIONS 
GENERAL SURGERY 
Monday, 1:30— 3:00 p.m.—Grand Hall, Mechanics Building 
Transthoracic Approach to Subdiaphragmatic Lesions 
Moderator: B. NOLAND CarTER, M.D., F.A.C.S., Cincinnati. 


Collaborators: RicHarD H. SwEer, M.D., F.A.C.S., Boston; HENry K. BEECHER, M.D., Boston; R. ARNOLD 
Griswold, M.D., F.A.C.S., Louisville. 
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Monday, 3:30—5:00 p.m.—Grand Hall, Mechanics Building 
Cancer of the Uterus 


Moderator: JoHN C. Burcu, M.D., F.A.C.S., Nashville. 
Collaborators: Jo—E V. Mer s, M.D., F.A.C.S., Boston; AxEL N. ARNESON, M.D., St. Louis; F. BAyarp 
Carter, M.D., Durham, North Carolina. 


Tuesday, 1:30— 3:00 p.m.—Grand Hall, Mechanics Building 
Complemental Combinations in Anesthesia 
Moderator: WESLEY BourNE, M.D., Montreal. 
Collaborators: RALPH T. Knicut, M.D., F.A.C.S., Minneapolis. RoLLAND J. WHITACRE, M.D., Cleveland. 
Joun ApriAni, M.D., New Orleans. 


Tuesday, 3:30—5:00 p.m.—Grand Hall, Mechanics Building 
Reconstructive Surgery of the Hand 
Moderator: HENry C. MARBLE, M.D., F.A.C.S., Boston. 
Collaborators: J. Harotp Coucn, M.D., Toronto; SuMNER L. Kocu, M.D., F.A.C.S., Chicago; J. Wi1- 
LIAM LiTTLER, M.D., New York; Str ARCHIBALD MCINDOE, C.B.E., F.A.C.S., F.R.C.S. (Eng.), London. 


Wednesday, 1:30— 3:00 p.m.—Grand Hall, Mechanics Building 
Surgical Treatment of Congenital Anomalies of the Digestive Tract 
Moderator: LAWRENCE CHAFFIN, M.D., F.A.C.S., Los Angeles. 
Collaborators: CAMERON Haircut, M.D., F.A.C.S., Ann Arbor; Witt1aM P. Lonomrre, Jr., M.D., F.A.C.S., 
Los Angeles; HERBERT E. Cor, M.D., F.A.C.S., Seattle. 


Wednesday, 3:30—5:00 p.m.—Grand Hall, Mechanics Building 
Pitfalls in Surgery of the Gall Bladder and Biliary Ducts 
Moderator: WALTMAN WALTERS, M.D., F.A.C.S., Rochester, Minnesota. 
Collaborators: WARREN H. Cote, M.D., F.A.C.S., Chicago; M. Jos—epH HENRY, M.D., F.A.C.S., Louisville; 
Ropney H. Marnoot, F.R.C.S. (Eng.), London; G. Gavin MILLER, M.D., F.A.C.S., Montreal. 


Thursday, 1:30—3:00 p.m.—Grand Hall, Mechanics Building 
Acute, Nontraumatic Conditions in the Abdomen 
Moderator: FRED W. RANKIN, M.D., F.A.C.S., Lexington. 
Collaborators: Harotp L. Foss, M.D., F.A.C.S., Danville, Pennsylvania; Horace J. McCorkte, M.D. 
F.A.C.S., San Francisco; I. Mims GacE, M.D., F.A.C.S., New Orleans. 


OPHTHALMOLOGY 


Tuesday, 1:30—3:00 p.m.—Sheraton Room, Copley Plaza Hotel 
Moderator: WILLIAM JASON MrxTER, M.D., F.A.C.S., Boston. 
Chiasmal Syndrome 
Collaborators: RayMonp D. Apams, M.D., Boston; GitBErT Horrax, M.D., Sc.D. (Hon.), F.A.C.S., 
Poston; Davin G. Cocan, M.D., Boston. 


Wednesday, 1:30— 3:00 p.m.—Sheraton Room, Copley Plaza Hotel 

Moderator: L. BENeEpict, M.D., F.A.C.S., Rochester, Minnesota. 

Diagnosis of Orbital Tumors 

CoLLaBorRATorRs: VirciL G. CasTEN, M.D., F.A.C.S., Boston; CHARLES A. PERERA, M.D., Sc. D., New 
York; Jack S. Guyton, M.D., Baltimore. 


Thursday, 1:30—3:00 p.m.— Ballroom Foyer, Copley Plaza Hotel 
Moderator: Epmunp B. SpaEtu, M.D., F.A.C.S., Philadelphia. 
Selection of Operative Technique in Retinal Separation 
Collaborators: HARVEY E. THorpe, M.D., F.A.C.S., Pittsburgh; R. Towntey Paton, M.D., F.A.CS., 
New York; Grrotamo Bonaccotoro, M.D., F.A.C.S., New York. 


OTOLARYNGOLOGY 


Tuesday, 3:30—5:00 p.m.—Sheraton Room, Copley Plaza Hotel 
Moderator: E. MEttzEr, M.D., Boston. 
The Pre-school Deaf Child 
Collaborators: Donatp K. Lewis, M.D., Boston; Miss HELEN T. PaTTEN, Boston; EpmMunpD P. Fow er, 
Jr., M.D., New York; CLARENCE D. O’Connor, L.H.D., New York. 
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Joint Meeting with New England Otolaryngological Society 


Wednesday, 3:30—5:00 p.m.—Sheraton Room, Copley Plaza Hoiel 
Moderator: MARVIN FISHER JoNEs, M.D., F.A.C.S., New York. 
What We Have Learned about Fenestration for Otosclerosis 
Collaborators: GEORGE E. SHAMBAUGH, Jr., M.D., Chicago; J. Brown Farrior, M.D., F.A.C.S., Tampa; 
Jutrus LEmPert, M.D., New York; Howarp P. House, M.D., F.A.C.S., Los Angeles. 


Thursday, 1:30— 3:00 p.m.—Sheraton Room, Copley Plaza Hotel 
Moderator: LEIGHTON F. JoHNson, M.D., F.A.C.S., Boston. 
The Management of the Vertigenous Patient 
Collaborators: BENJAMIN SpEcToR, M.D., Boston; JAmMEs L. Popren, M.D., F.A.C.S., Boston; CHARLES 
S. Kusix, M.D., Boston; FRANK D. LaTHRop, M.D., F.A.C.S., and WiLt1Aam MALAmuD, M.D., Boston. 


SURGICAL SPECIALTIES, FRIDAY, 1:30-4:45 P.M. 


Orthopedic Surgery 


Moderator: G. Epmunp Haccart, M.D., F.A.C.S., Boston. 

The Management of Fractures and Dislocations of the Dorsal and Lumbar Spine 

Collaborators: HARRISON L. McLaucu tin, M.D., F.A.C.S., New York; J. HUBER WAGNER, M.D., F.A.C.S., 
Pittsburgh; Sam W. Banks, M.D., F.A.C.S., Chicago. 

Fractures of the Elbow Region in Children 

CoLLABoRATORS: WILLIAM H. BicxEL, M.D., F.A.C.S., Rochester, Minnesota; MAuRICE M. Pike, M.D. 
F.A.C.S., Hartford; Harotp A. SoFIELp, M.D., F.A.C.S., Oak Park, Illinois. 


Urology 

Moderator: THomas D. Moore, M.D., F.A.C.S., Memphis. 

Injuries of the Ureter 

Collaborators: THomas J. Krrwin, M.D., F.A.C.S., New York; Parke G. Smitu, M.D., F.A.C.S., Cin- 
cinnati; CLypE L. Deminc, M.D., F.A.C.S., New Haven. 

Congenital Anomalies of the Lower Urinary Tract 

Collaborators: BRADLEY M. PaTTEN, Ph.D., Ann Arbor; MEREDITH F. CAMPBELL, M.D., New York; EDGAR 
Burns, M.D., F.A.C.S., New Orleans. 


Plastic Surgery 

Moderator: JAMES BARRETT Brown, M.D., F.A.C.S., St. Louis. 

Plastic Surgical Repair of Radiation Lesions 

Collaborators: MicHaEt L. Mason, M.D., F.A.C.S., Chicago; Frank McDoweEtt, M.D., F.A.C.S., St. 
Louis; FREDERICK A. Fic1, M.D., F.A.C.S., Rochester, Minnesota. 

Military Plastic Surgery 

Collaborators: BRADFoRD CANNoN, M.D., F.A.C.S., Boston; Ciirrorp L. Krenn, M.D., Cleveland; 
Dovuctas W. Macomser, M.D., F.A.C.S., Denver. 


Gynecology and Obstetrics 

Moderator: FREDERICK H. Fatts, M.D., F.A.C.S., Chicago. 

Indications for Abdominal Total Hysterectomy versus Vaginal Total Hysterectomy for Non-Malignant Uterine 
Pathology 

Collaborators: Kart H. Martztorr, M.D., F.A.C.S., Portland, Oregon; ARCHIBALD D. CAMPBELL, M.D., 
C.M., F.R.C.S.(C.), F.R.C.0.G., F.A.C.S., Montreal; RatpH E. CAMPBELL, M.D., F.A.C.S., Madison. 

The Management of Urinary Incontinence in Women 

Collaborators: NoRMAN F. Mitter, M.D., F.A.C.S., Ann Arbor; ANDREW A. MarcuHeEtTtTI, M.D., F.A.C.S., 
Washington, D.C.; Lours E. PHanevur, M.D., F.A.C.S., Boston 


Thoracic Surgery 
Moderator: HERBERT C. Mater, M.D., F.A.C.S., New York. 
Postoperative Pulmonary Complications 
Collaborators: Cart A. Mover, M.D., F.A.C.S., Dallas; Gorpon A. Donatpson, M.D., F.A.C.S., Boston; 
Roun A. DANIEL, Jr., M.D., F.A.C.S., Nashville. 
Moderator: FRANK B. Berry, M.D., F.A.C.S., New York. 
Trauma of the Chest and Upper Abdomen 
Collaborators: RopErtT H. Wyte, M.D., F.A.C.S., New York; Witt1am M. TutTTLe, M.D., Detroit; 
Howarp Snyper, M.D., F.A.C.S., Winfield, Kansas. 
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Neurological Surgery 

Moderator: Bronson S. Ray, M.D., New York. 

Surgical Relief of Intractable Pain 

Collaborators: Francis C. Grant, M.D., F.A.C.S., Philadelphia; Witt1am H. Sweet, M.D., Boston; 
James W. Watts, M.D., F.A.C.S., Washington, D.C. 

Moderator: E. SCARFF, A.C. S., New York. 

Evaluation of the Results of Surgical Procedures Undertaken for the Relief of Psychoses 

Collaborators: LorHar B. Katinowsky, M.D., New York; James L. Popren, M.D., F.A.C.S., Boston; 
Harry C. Sotomon, M.D., Boston; J. LAWRENCE Poot, M.D., F.A.C.S., New York; Pavt H. Hocu, 
M.D., New York; WILuAM B. SCOVILLE, M.D., Hartford; Epwarp Wik, M.D., Middletown, Con- 
necticut; WALTER F REEMAN, M.D., Ph. D., Washington, D. Oe: Hewny Wycis, M. D., F.A.C.S., Phil- 
adelphia; ERNEsT A. SPIEGEL, M. D., Philadelphia. 


SYMPOSIUM ON SPORTS INJURIES 


Tuesday, 10:00 a.m.—12:00 m.—Grand Hall, Mechanics Building 


CLINICOPATHOLOGICAL CONFERENCE 


Wednesday, 10:30 a.m.—12:00 m.—Grand Hall, Mechanics Building 
Conducted by: Tracy Burr MAttory, M.D., Boston 


SYMPOSIUM ON CANCER 
Wednesday, 2:00—5:00 p.m.— Ballroom, Copley Plaza Hotel 


GRANTLEY W. Taytor, M.D., F.A.C.S., Boston, Presiding. 

The non Classification and Clinical Follow-up Study of 1000 Testicular Tumors. FRANK J. Drxon, 
M.D., St. Louis. 

Surgery of the Breast. FRANK E. Aparr, M.D., F.A.C.S., New York. 

Radiation Therapy of Breast Malignancies. MANUEL Garcia, M.D., New Orleans. 

Cancer of the Esophagus. ALTON OcHSNER, M.D., F.A.C.S., New Orleans. 

Cancer Control in the United States: A Progress Report. CHARLES S. CAMERON, M.D., F.A.C.S., New York. 

Diagnostic Tests for Cancer. Stuart W. Lippincott, M.D., Seattle. 

Report, Subcommittee on Standardization of Publishing Cancer End Results. ERnEst M. DAtanp, M.D., 


F.A.C.S., Boston. 
SYMPOSIUM ON TRAUMA 


Thursday, 9:00 a.m.—12:00 m.—Grand Hall, Mechanics Building 


Rosert H. Kennepy, M.D., F.A.C.S., New York, Presiding. 

Practical Surgery in Head Trauma. A. EARL WALKER, M.D., F.A.C.S., Baltimore. 

Nonpenetrating Injuries of the Abdomen. RoBErt P. DossiE, M.D., F.A.C.S., Buffalo. 

Prevention, Treatment Cicatricial Contractures of the Joints. Hans May, M.D., F.A.C.S., Philadelphia. 

Injury to the Nerves of the Hand—Primary and Secondary Neurorrhaphy. Vinton E. SILER, M.D., 
F.A.C.S., Cincinnati. 

Pathological Fractures. WILLIAM H. BIcKEL, M.D., F.A.C.S., Rochester, Minnesota. 

Fractures of the Medial Malleolus. Sam W. Banks, M.D., F.A.C.S., Chicago. 

Fractures of Both Bones of the Forearm. FREDERICK M. Smitu, M.D., F.A.C.S., New York. 

Results from the Use of Refrigerated Homogenous Bone Grafts in Surgical Procedures. Pattie D. Witson, 
M.D., F.A.C.S., New York. 


SYMPOSIUM ON GRADUATE TRAINING IN SURGERY AND 
THE SURGICAL SPECIALTIES 


Thursday, 1:30—3:00 p.m.—Georgian Room, Hotel Statler 


FREDERICK A. Cotter, M.D., F.A.C.S., Ann Arbor, Presiding. 
The Possibilities for Graduate Training in the Smaller Hospitals and Special Problems Involved. THomas 
J. Summey, M.D., F.A.C.S., Mount Holly, New Jersey. 
Suggestions on Graduate Training. W. Pat Fire, M.D., F.A.C.S., Muskogee, Oklahoma. 
The nes“ Content of the Years of Surgical’ Training. Cavin M. Smytu, Jr., M.D., F.A.C.S., Rydal, 
ennsylvania. 
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ANNUAL MEETING—BOARD OF GOVERNORS 


_ Monday, 12:45 Noon—Luncheon—to 5:00 p.m. Georgian Room and Parlor A, Hotel Statler 
Witt L. Estes, Jr., M.D., F.A.C.S., Bethlehem, Pennsylvania, Temporary Chairman, Presiding. 
Presentation of the Program for the Governors. The Chairman 
Election of Officers of the Board of Governors—(a) Chairman, (b) Vice Chairman, (c) Secretary. 

Election of the Executive Committee of the Board of Governors 

Selection of Advisory Committee on Nominations 

Statement Concerning Governors Who Are Nominees of Special Societies or Federal Services 

The Board Diplomate and the College 

—_ on the College Program. Paut R. Hawtey, M.D., Chicago, The Director, American College of 
urgeons. 

General Discussion by the Governors 

Announcement of Meeting—Credentials, Judiciary, and Counseling Committees, 10:00 A.M., October 25 

Announcement Concerning Adjourned Meetings of the Board of Governors 


ADJOURNED MEETING—BOARD OF GOVERNORS 
Thursday, 3:30— 3:45 p.m.—Ballroom, Copley Plaza Hotel 


ANNUAL MEETING OF FELLOWS 
Thursday, 3:45—6:00 p.m.— Ballroom, Copley Plaza Hotel 


The Board of Regents of the American College of Surgeons has requested that the annual reports 
of various committees and departments of the College be published each year in advance of the 
Annual Meeting of Fellows—in the September BULLETIN which is mailed to each Fellow the 
last week in September. 


Agenda 
Report of the Nominating Committee: Officers of the College; Governors of the College 
Deliberations of the Board of Governors—1950 Annual Meeting. 
Report of the Treasurer. WARREN H. Coreg, M.D., F.A.C.S., Chicago; Treasurer 
Cancer Committee. GRANTLEY W. Taytor, M.D., F.A.C.S., Boston; Chairman 
Committee on Trauma. Ropert H. KENNEDY, M. ’D., F.A. C. S., New York; Chairman 
Committee on Graduate Training in Surgery. FREDERICK A. Cotter, M.D., F.A.C. S., Ann Arbor; Chairman 
Committee on Medical Motion Pictures. CHARLES B. PuEstow, M.D., F. ACS; Chicago; Chairman 
Committee on Nutrition of the Surgical Patient. I. S. Ravprn, M.D., F.A.CS., Philadelphia; Chairman 
The American College of Surgeons—Summary of Annual Reports of Departments and Committees. PAUL 
R. Hawtey, M.D., Chicago; The Director, American College of Surgeons 
General Discussion 


MEETING OF STATE AND PROVINCIAL COUNSELING 
COMMITTEES,* CREDENTIALS COMMITTEES, COMMITTEES 
ON APPLICANTS AND JUDICIARY COMMITTEES 


Wednesday, 10:00 a.m.—12:00 m.—Sheraton Room—Copley Plaza Hotel 


ArTHUR W. ALLEN, M.D., F.A.C.S., Boston; Chairman, Board of Regents, Presiding 
The Role of these Committees in Elevating the Prestige of the College. Paut R. HAwLEy, M.D., Chicago; 
Director, American College of Surgeons 
Consideration of Applicants for the Junior and Senior Candidate Groups and for Fellowship. H. PRATHER 
SAUNDERS, M.D., F.A.C.S., Chicago; Associate Director, American College of Surgeons 
Discussion. J. WiLtt1AM Hinton, M.D., F.A.C.S., New York City; LAwRENcE CuarrFin, M.D., F.A.C.S., 
Rosert T. M.D., F.A.C.S., Akron; NEWELL W. Puitpott, M.D., F.A.C.S., 
ontrea 
Question and Answer Period 
*Formerly State and Provincial Executive Committees 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


TWENTY-NINTH ANNUAL HOSPITAL STANDARDIZATION 
CONFERENCE 


Monday, 10:00 a.m.—12:00 m.—Grand Hall, Mechanics Building 


General oe Surgeons, Physicians, Hospital Representatives, and Others (See program on earlier 

page). 
2:00— 5:00 p.m.— Ballroom Assembly, Hotel Statler 

Theme: The Voluntary Hospital. 

PAUL J. SPENCER, Lowell, Presiding 

Opening Address of the Hospital Conference : 

The Voluntary Hospital—Part and Parcel of our Way of Life—Must be Retained. 

Looking Forward with Blue Cross and Blue Shield Plans 

Co-operation of Governmental and Voluntary Agencies in the Care of the Sick and Prevention of Disease. 

Present and Future Trends in Patient-Day Costs. 

Speakers: WARREN F. Coox, D.D., Boston; The Reverend DonatD McGowan, Washington, D.C.; 
E. Dwicut BarnETT, M.D., Detroit; CHARLES F.W1tinsky, M.D., Boston; OLIVER G. Pratt, Providence. 


8:30—10:00 p.m.—Grand Ballroom, Hotel Statler 
Presidential Meeting (See program on earlier page). 


Tuesday— 10:00 a.m.— 12:30 p.m.—Georgian Room, Hotel Statler 

Theme: Advances in the Management of the Surgical Department and Promotion of Safe-Practices in the 
Operating Room. 

Witmar M. ALLEN, M.D., Hartford, Presiding 

Planning the Operating Room from the Functional Standpoint. 

Elimination of Operating Room Hazards and Safe Practices in Handling Anesthetics. 

Control of Infections Through Safe Operating Room Management and Technical Procedures 

Speakers: Mapison B. Brown, M.D., New York; GeorceE H. Buck, Baltimore; CARL W. WALTER, M.D., 
F.A.C.S., Boston 


2:00— 5:00 p.m.—Georgian Room, Hotel Statler 


B. Puestow, M.D., F.A.C.S., Chicago, Presiding 
Theme: Teamwork in the Operating Room—Basic Factors in Assuring Efficiency—Discussion from the 


Viewpoint of: 

The Surgeon The Anesthetist 

The Assistant The Pathologist 

The Surgical Supervisor The Medical Secretary 

Speakers: RoBpert L. SANDERS, M.D., F.A.C.S., Memphis; SuMNER L. Kocn, M.D., F.A.C.S., Chicago; 
FLorRENCE A. SousA, R.N., Boston; Curtiss B. Hicxcox, M.D., Hartford; CHARLES F. BRANCH, 
M.D., Lewiston, Maine; E. LoutsE SEymour, R.R.L., Boston. 


7:45—10:00 p.m.—Georgian Room— Hotel Statler 


Dean A. Crark, M.D., Boston, Presiding 

Theme: Trends in World Health and the Care of the Sick and Injured—from the Standpoint of: 

The World Health Organization. 

The World Medical Association. 

International Hospital Federation. 

Speakers: Wi1tt1AM Forrest, M.D., Geneva, Switzerland; ELMER L. HENDERSON, M.D., F.A.C.S., Louis- 
ville; Donatp C. SMELzER, M.D., Philadelphia. 


Wednesday, 7:45—9:30 a.m.— Bay State Room, Hotel Statler 
Theme: The Hospital in the News and on the Air. 
OLIVER G. Pratt, Providence, Presiding 
Radio as a Public Educational Medium for Hospital and Medical Developments 
The Science Writer’s Viewpoint. 
Medicine, Hospitals, and the Press. 
Speakers: LELAND BicKForD, Boston; W1LLIAM LAURENCE, New York; ELEANOR R. COLLIER, Boston. 


10:00 a.m.— 12:30 p.m.—Georgian Room, Hotel Statler 


Rosin C. Buerki, M.D., Philadelphia, Presiding. 
Theme: Trends in Standards for Special Hospitals from the Viewpoint of: 
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Geriatrics; Psychiatry; Tuberculosis; Physical Medicine. 
Speakers: A. P. MERRILL, M.D., New York; MEsrop A. TARUMIANZ, Farnhurst, Delaware; Russet S. 
ANDERSON, M.D., Erie; FREDERIC T. JuNG, M.D., Chicago. 


2:00—5:00 p.m.—Georgian Room, Hotel Statler 

Joint Session with the American Association of Medical Records Librarians 

JosepH C. Doane, M.D., Philadelphia, Presiding. 

Looking Forward with the Medical Record Librarian—A Message from Grace Myers, Honorary President 
and Co-Founder of the American Association of Medical Record Librarians. 

Medical Records—25 years in Retrospect. 

Responsibility for Teaching Medical Record Keeping from the Viewpoint of the Medical School. 

Study of Neonatal Deaths in the Hospital. 

The Medical Record in Court. The Medical Audit. 

Speakers: GRACE Myers, R.R.L., Newton Highlands, Massachusetts; MALcotm T. MACEACHERN, M.D., 
D.Sc., Chicago; Rosin C. Buerxi, M.D., Philadelphia; E. H. L. Corwin, Ph.D., New York; 
PETER B. TERENZIO, LL.B., New York; FREDERICK T. Hitt, M.D., F.A.C.S., Waterville, Maine; 
Joun R. Ornvorfr, M.D., F.A.C.S., Chicago. 


2:00-5:00 p.m.— Peter Bent Brigham Hospital 


Demonstration—Control of the Explosion Hazard in the Operating Room 
Conducted by: Cart W. WALTER, M. D., F.A.C.S., Boston. 


7:45-10:00 p.m.—Georgian Room, Hotel Statler 


Preparedness for National Emergencies 

Moderator: FRANK H. LAuEy, M.D., F.A.C.S., Boston. 

Collaborators: RayMonD W. Buss, M.D., F.A.C.S., (M.C., U.S.A.), Washington, D.C.; Vice Admiral Ross 
T. McIntir_E, M.D., F.A.C.S., (M.C., U.S.N.), Washington, D.C.; James C. SARGENT, M.D., F.A.C.S., 
Milwaukee; Cuartes F. Witinsxy, M.D., Boston. 


Thursday 
7:45-9:30 a.m.— Bay State Room, Hotel Statler 


Get Together Breakfast and Conference for Hospital Administration Residents and Graduates 
Theme: Informal and Voluntary Discussion of Experience in a New World of Action 
Conducted by: FRANK R. BrapDLey, M.D., St. Louis. 


9:30 a.m.—12:30 p.m.— Bay State Room, Hotel Statler 


A Forum on Trends in Hospital Administration, New Ideas and Procedures and Special Hospital Problems. 

Conducted by: FRANK R. BRADLEy, M.D., St. Louis. 

Opportunity has been given to the graduates and administrative residents of the various universities 
offering courses in hospital administration to present summary transcripts of new trends in hospital 
work. The subjects listed were chosen from the transcripts submitted. 

Complaints and What the Administrator Should Do About Them. 

Human Relations at Work in our Hospitals. 

Public Relations in the Nursery. 

Compiling the Administrative Manual. 

Combined In-patient and Out-patient Ambulant Admission Ledger. 

Impact of Aging Population on Hospital Practices. 

Administrative Handling of Mass Casualties. 

The Administrative Residency—Foundation for the Future. 

Progressive Hospital Administration and Community Health. 

Speakers: GEorGE S. Burs, New Haven; JoHn N. BowpeEn, M.D., F.A.C.S., Cleveland; HARotp P. ALDEN, 
San Francisco; CLARENCE W. BUSHNELL, Boston; WESLEY D. SpRAGUE, Newton Lower Falls; NEWMAN 
M. BILLER, New York; Major Howarp R. Scroces, M.S.C., Fort Sam Houston, Texas, JEROME T. 
BIETER, Providence; HENRY AMICARELLA, Denver. 


2:00-5:00 p.m.— Bay State Room, Hotel Statler 


Theme: Ways and Means in Maintaining Professional Standards and Other Services for Patients in Rural 
and Small Hospitals. 

D. ALLAN Craic, M.D., New York, Presiding. 

Panel of Speakers from: United States Public Health Service (VANE M. Hoce, M.D., Washington, D.C.); 
Duke Endowment (MarsHatt I. Pickens, Charlotte, North Carolina); Bingham Associates (BROOKS 
RyveEr, M.D., Boston); Mississippi Commission on Hospital Care (D. V. GALLoway, M.D., Jackson); 
Georgia Chapter, American College of Surgeons (Davin H. Porr, M.D., F.A.C.S, Atlanta). 
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2:00-5:00 p.m.—Peter Bent Brigham Hospital 

Demonstration—Sterilization and Aseptic Technic as Demonstrated to Second Year Surgery Students, 
Harvard Medical School 

Conducted by Cart W. WALTER, M.D., F.A.CS., Boston. 


7:45-10:00 p.m.— Bay State Room, Hotel Statler 
Joint Session— Hospital Administrators, Members of Medical Staffs and Nurses. 
Theme: Nursing Care of the Patient in Peacetime and in National Emergency. 
RuTH SLEEPER, R.N., Boston, Presiding. 
The Present Status of Nursing Throughout the United States. 
The Present Status of Nursing Throughout Canada 
Preparedness for a National Emergency 
Correlation and Coordination of the Various Groups on Different Working Levels Involved in the Nursing 
Care of the Patient. 
Friday 


10:00 a.m.—4:00 p.m. 
Visiting Boston Hospitals 
8:30-10:00 p.m.—Symphony Hall 
Convocation (See program on earlier page) 


FORUM ON FUNDAMENTAL SURGICAL PROBLEMS 


Monday, 2:00 p.m.—5:00 p.m., Tuesday and Wednesday, 9:00 a.m.—12:00 m. and 2:00 p.m.—5:00 p.m., Thurs- 
day, 9:00 a.m.—12:00 m. and 1:15 p.m.—3:20 p.m. and Friday, 9:00 a.m.—12:00 m. 


Cardiac Surgery 


2:00 p.m. Monday—Ballroom, Hotel Statler 


RoBeErt E. Gross, M.D., F.A.C.S., Boston; Assistant Professor of Surgery, Harvard Medical School, 
Presiding. 

The Circulation Time During Manual Massage of the Arrested Dog’s Heart. P. F. Ware, M.D., J. R. 
Stanton, M.D., W. E. Jupson, M.D., J. W. Stutzman, M.D., Boston. Departments of Surgery, 
Medicine and Pharmacology, Boston University School of Medicine and Massachusetts Memorial . 
Hospitals; Surgical Service, The Memorial Hospital and St. Vincent Hospital, Worcester. 

A Method for the Prevention of Ventricular Fibrillation During Operation on the Heart. ALEXANDER H. 
BILL, Jr., M.D. and Jacos C. WAGNER, M.D., Seattle. Department of Surgery, University of Wash- 
ington School of Medicine. 

An Electrical Artificial Pacemaker for Standstill of the Heart. J. C. CALLAGHAN, M.D., W. G. BIcELow, 
M.D., Toronto. Department of Surgery, University of Toronto Faculty of Medicine. 

The State of the Circulation During Ventricular Fibrillation. JAmMEs L. SourHwortu, M.D., F.A.C.S., 
E. ConvERSE Peirce II, M.D., FREEMAN L. Rawson, Jr., M.D., Vicror A. McKusick, M.D., Balti- 
more. Cardiovascular Clinic (Clinic of General Medicine and Experimental Therapeutics of the 
National Heart Institute), U.S. Marine Hospital. 

Artificial Maintenance of the Circulation. Stcmunp A. WEsoLowsk1, M.D., C. Stuart Wetcu, M.D., 
Boston. Department of Surgery, Tufts College Medical School and New England Center Hospital. 

The Shunting of Blood From the Right Heart by Means of a Pump with Operations on the Interior of 
the Heart. SAnrorp E. LreEps, M.D., F.A.C.S., Irvine Puziss, M.D., Davin SrEcEL, M.D., San 
Francisco. Harold Brunn Institute for Cardiovascular Research, Mount Zion Hospital. 

Experimental Cardiac Surgery. II. Further Observations on the Development of a Perfusion Pump for 
the Purpose of Shunting the Venous Return Directly Into the Pulmonary Artery Wr Lira H. SEWELL, 
Jr., M.D., Wittiam W. L. GLENN, M.D., New Haven. Department of Surgery, Yale University 
School of Medicine. 

The Experimental Production and Correction of Mitral Stenosis. Joun E. Connotty, M.D., San Fran- 
cisco. Stanford University Hospitals and Laboratory for Experimental Surgery, Stanford University 
School of Medicine. 

A Method for the Correction of Pulmonary Stenosis. C. A. HUFNAGEL, M.D., Boston. Laboratory for Sur- 
gical Research, Harvard Medical School and Surgical Service, Peter Bent Brigham Hospital. 

A Plastic Prosthesis (Without Moving Parts) for the Atrioventricular Valves. G. REHMI DENTON, M.D., 
Albany. Research Laboratories of the Departments of Experimental Surgery, Physiology and Pharma- 
cology, Albany Medical College. 

Observations on the Use of an Experimental Artificial Left Heart. ADRIAN KANTROwITz, M.D., ARTHUR 

KantrowI7Z, Ph.D., Ithaca. Surgical Service of Montefiore Hospital and Graduate School of Aero- 

nautical Engineering, Cornell University. 
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Experimental Exposure for Operation upon the Mitral Valve. Grorce H. A. CLowEs, Jr., M.D., JoHn 
Hunter, Ph.D., Ropert W. RoBertson, M.D., Toronto. Department of Surgery and Banting and 
Best Department of Medical Research, University of Toronto Faculty of Medicine. 

Experimental Ascites. Harry G. Parsons, M.D., Em1teE Hotman, M.D., San Francisco. Stanford Uni- 
versity School of Medicine. 

Observations on the Healing of the Myocardium. C. G. THomas, Jr., M.D., S. E. ZirFren, M.D., Iowa 
City. Department of Surgery, State University of Iowa College of Medicine. 

Regression of Cardiac Hypertrophy: Changes in Cardiac Muscle Fiber Diameters After the Production and 

Excision of Arteriovenous Fistulas. Louris SHAFFNER, M.D., H. H. BrapsHAw, M.D., Winston- 

Salem. Department of Surgery, Bowman Gray School of Medicine of Wake Forest College. 


Peritoneum, Small and Large Bowel and Pancreas 
9:00 a.m., Tuesday— Ballroom, Hotel Statler 


I. S. Ravpin, M.D., F.A.C.S., Philadelphia; John Rhea Barton Professor of Surgery, University of Penn- 
sylvania Medical School, Presiding. 

A Study of the Liver Lymph in Experimental Peritonitis of Intestinal Origin. RicHARD GARDNER, M.D., 
ROBERT JOHANSEN, M.D., Maurice GALANTE, M.D., H. J. McCorkte, M.D., F.A.C.S., San Fran- 
cisco. Experimental Surgery Laboratories, University of California School of Medicine. 

The Relationship of Plasma Proteolytic Enzymes to the Course of Experimental Appendiceal Peritonitis. 
RICHARD F. GrisE, M.D., E. MEREDITH ALRICH, M.D., Epwin P. Lenman, M.D., Charlottesville. 
University of Virginia School of Surgery and Gynecology. 

Studies on the Use of Terramycin in Experimental and Clinical Peritonitis. Lieutenant Colonel E. J. 
PutaskI, M.C., F.A.C.S., Colonel JosepH R. SHAEFFER, M.C., F.A.C.S , Captain Curtis Arts, M.C., 
Major Hinton J. BAKER, M.C., Fort Sam Houston, Texas. Brooke General Hospital, Brooke Army 
Medical Center. 

A Study of Factors Affecting the Development and Persistence of Intraperitoneal Adhesions in Experi- 
mental Animals (Including Streptokinase, Dornase, Cortisone and Antibiotics). JoHN W. THomas, 
M.D., J. E. Ruoaps, M.D., Philadelphia. Harrison Department of Surgical Research, University of 
Pennsylvania School of Medicine. 

Recovery of Bacterial Enzymes From the Thoracic Duct in Experimental Strangulation Obstruction. 
Harotp LaurMAn, M.D., Ph.D., F.A.C.S., Carros A. TANTURI, M.D., M.S., Chicago. Department 
of Surgery, Northwestern University Medical School. 

The Effect of Parasympathetic Denervation upon the Intestinal Action of Atropine. R. M. Wuitrock, 
M.D., G. K. Mor, M.D., G. W. Gray, Ann Arbor. Departments of Surgery and Pharmacology, 
University of Michigan Medical School. 

Denervation of the Pelvic Colon for Ulcerative Colitis. BENyamIn G. P. SHAFIROFF, M.D., F.A.C.S , New 
York. Department of Surgery, New York University Medical School. 

The Mechanism of Bladder Dysfunction Following Abdominoperineal Resection of the Rectum. GEORGE 
W. Fiint, M.D., HARoLtD HERMANN, M.D., CHARLES B. RipstEIN, M.D., New York. Department 
of Surgery, Maimonides Hospital and State University Medical Center. 

The Effect of Bile and Pancreatic Juice on the Colon: a Possible Factor in the Etiology of Chronic Ulcerative 
Colitis. Donatp J. Currie, M.D., D. R. WeBstER, M.D., Ph.D., F.R.C.S.(C), Montreal. Depart- 
ment of Experimental Surgery, McGill University Faculty of Medicine. 

Pancreatic Secretions and Response to Secretin After Vagotomy and Sympathectomy. WILLIAM W. SHIN- 
GLETON, M.D., BLAKE W_ Fawcett, M.D., J S. VETTER, Durham. Department of Surgery, Duke 
University School of Medicine. 

The Influence of the Autonomic Nervous System on the Course of Experimental Acute Pancreatitis. 
Cartes B. Ripstern, M.D., ALAN G. THompson, M.D., New York. Department of Surgery, Mai- 
monides Hospital and State University Medical Center; Department of Experimental Surgery, McGill 

University Faculty of Medicine, Montreal. 

Trypsin and Antitrypsin in Acute Pancreatic Disease. RoBERT J. Correy, M.D., F.A.C.S., F. Josern 
Brinic, M.D., JoHN GILLEsPrE, M.D., Washington, D.C. Department of Surgery, University Hospi- 
tal, Georgetown University Medical Center. 


Surgery of the Lung and Esophagus 
9:00 a.m., Tuesday— Ballroom Assembly, Hotel Statler 


Ricwarp H. Overnott, M.D., F.A.C.S., Boston, John Homans Professor of Clinical Surgery, Tufts Col- 


lege Medical School, Presiding. 
One Stage Costoversion Thoracoplasty. R1icHarp H. OvERHOLT, M.D., F.A.C.S., LEo J. Kenney, M.D., 
Boston. Department of Surgery, Tufts College Medical School. . 
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The Production of Maximum Ventilation and Its Limitation in Pulmonary Disease. DoNnatp F. Proctor, 
M.D , F.A.C.S., James P. Isaacs, M.D., BuRR NOLAND CarTER III, Baltimore. Department of Oto- 
laryngology, Johns Hopkins Medical School. 

A Study of the Effect of Decreasing the Amount of Lung Tissue on the Right Ventricular Pressures in 
Animals. RALPH F. Cartson, M.D., BERNARD C. CHARBON, M.D., HArmia G. A. CHARBON, M.D., 
W. E. Apams, M.D., Chicago. Department of Surgery, University of Chicago School of Medicine. 

Clinical and Experimental Studies with a Water-Soluble Agent for Bronchography. Morpant E. PEck, 
M.D., A. J. NEERKEN, M.D., EMANUEL SALZMAN, M.D., Denver. Department of Surgery, University 
of Colorado School of "Medicine. 

The Effect of Lipiodol on Alveolar Gas Exchange. Harrison Brack, M.D., ALBERT Roos, M.D., St. 
Louis. Laboratory of Applied Thoracic Physiology, Department of Surgery, Washington University 
School of Medicine. 

Tryptic Débridement in Fibrinepurulent Empyema. Howarp G. REtsEr, M.D., L. C. Roettic, M.D., 
F.A.C.S., GEorcE E. Curtis, M.D., F.A C.S., Columbus. Department of Research Surgery, Ohio 
State University College of Medicine. 

The Effect of Alterations in Pulmonary Circulation on Collateral Ventilation. Jay L. ANKENEyY, M.D., 
Cartes A. Husay, M.D., FrEp W. Tittotsom, M.D., Cleveland. Departments of Surgical Research 
and Pathology, Western Reserve University School of Medicine. 

Bilateral Bronchiectasis: Pulmonary Function Following Unilateral or Bilateral Pulmonary Resection. 
E. P. Mannix, Jr., M.D., C. E. O’Brien, M.D., W. A. McAtpine, M.D., R. H. ADLER, M.D., Ann 
Arbor. Department of Surgery, University of Michigan Medical School. 

Resection of the Lower Trachea and Bifurcation; an Experimental Study. Joun R. Grinptay, M.D., 
F.A.C.S., HERMAN J. Moerscu, M.D., O. THERoN CiacettT, M.D., Rochester. Division of Ex- 
perimental Medicine, Mayo Clinic. 

Repair of Experimental Complete Tracheal Defects with Fresh and Preserved Grafts. ORLAND DAVIEs, 
M.D., J. MAtcotm Epmiston, M.D., H. J. McCorkte, M.D., F.A.C.S., San Francisco. Experimental 
Surgery Laboratories, University of California School of Medicine. 

The Homotransplantation of Tracheas in Dogs. Victor RicHarps, M.D., F.A.C.S., JoHN E. CoNNOLLY, 
M.D., San Francisco. Stanford University Hospitals and Laboratory for Experimental Surgery, 
Stanford University School of Medicine. 

Anastomosis of the Thoracic Esophagus: III. Experimental Evaluation of Peritoneal Grafts, One-Layer 
Anastomosis. HAROLD WarsHAW, M.D., LERoy J. Ktiernsasser, M.D., F.A.C.S., Dallas. De- 
partment of Surgery, Veterans Administration Hospital and Southwestern Medical College of the 
University of Texas. 

Experimental Production of Esophagitis and Esophageal Ulcers in Dogs. RoBERTO ARROYAVE, M.D., 
H. Wittram M.D., Minneapolis. Department of Surgery, University of Minnesota 
Medical School. 

The Pathology of Experimentally Produced Lye Strictures of the Esophagus. Lewis H. BosHEr, Jr., M.D. 
and Tuomas H. Burrorp, M.D., LAUREN V. ACKERMAN, M.D., St. Louis. Department of Surgery, 

Washington University School of Medicine and Chest Surgical Service, Barnes Hospital. 


Blood Transfusion, Coagulation, Shock and Hemorrhage 
2:00 p.m., Tuesday— Ballroom, Hotel Statler 

— ts Moore, M.D., F.A.C.S., Boston; Moseley Professor of Surgery, Harvard Medical School, 

residing. 

Observations on Low Temperature and High Pressure as a Means Toward Better Red Blood Cell Preserva- 
tion. A. G. Jesstman, M.D., F.R.C.S., Cart W. WALTER, M.D., F.A C.S., Boston. Surgical Services 
and Laboratories, Harvard Medical School at Peter Bent Brigham Hospital. 

A New Technique for Collection and Storage of Unadulterated Whole Blood. Cart W. WALTER, M.D., 
F.A.C.S., Boston. Department of Surgery, Harvard Medical School. 

Heparin-Dextrose Preserved Blood for Blood Transfusion. J. Huston WEsTOvER, M.D., Davin V. Hasir, 
M.D., Joun Scupper, M.D., New York. Department of Surgery, Columbia University College of 
Physicians and Surgeons. 

Blood Preservation. ANcrE S. Hamitton, M.D., Philadelphia. Harrison Department of Surgical Re- 
search, University of Pennsylvania School of Medicine. 

Evidence Against Trueta Renal Vascular Shunts in Incompatible Blood Transfusion Anuria. HaRoxp G. 
BarKER, M.D., JoHN K. CLark, M.D., ARCHER P. CrosLey, Jr., M.D., Philadelphia. Harrison De- 
partment of Surgical Research, University of Pennsylvania School of Medicine and Pepper Laboratory 
of the University Hospital. 

Intra-Arterial Transfusion. E. MerepitH AtricH, M.D., C Bruce Morton, II., M.D., Charlottesville. 

University of Virginia School of Surgery and Gynecology 
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Blood Coagulation as Effected by ACTH and Surgical Stress. R. R. Marcutis, M.D., Detroit. Henry 
Ford Hospital. 7 

A Study of the Clotting Mechanism in Thermal Burns. DARRELL A. CAMPBELL, M.D., F.A.C.S., Louts 
T. GABRIEL, JR., DoNALD E. VAN Hoek, M.D., Eloise, Michigan. Department of Surgery, Wayne 
County General Hospital. 

The Intestinal Absorption of Oral Antibiotics in Traumatic Shock—an Experimental Study. Wittram A. 
ALTEMEIER, M.D., F.A.C.S., WittrAM R. CuLBERTSON, M.D., Cincinnati. Department of Surgery, 
University of Cincinnati College of Medicine and Cincinnati General Hospital. 

Changes in the Metabolism of Cardiac Muscle in Shock. WALTER J. BuRDETTE, Ph.D., M.D., New Orleans. 
Department of Surgery, Louisiana State University School of Medicine. 

A Study of Internal Water Exchange Rates Following Hemorrhage. M. J. Focerman, M.D., P. O’B. 
MontTcomEry, M.D. and C. A. Moyer, M.D., F.A.C.S., Dallas. Department of Experimental Sur- 
gery, Southwestern Medical School of the University of Texas. 

ACTH and Cortisone Therapy in Experimental Hemorrhagic Shock and the Hepatic Vascular Resistance 
in Relation to Shock. Howarp A. Frank, M.D., F.A.C.S., JAcop Fine, M.D., EDWARD FRIEDMAN, 
M.D., Puitrp GLotzer, M.D., STANLEY Jacoss, M.D., and ALvin ScHwartz, M.D., Boston. De- 
partment of Surgical Research, Beth Israel Hospital. 


Blood Vascular System and Blood Flow 
9:00 a.m., Wednesday— Ballroom Assembly, Hotel Statler 

REGINALD H. SmitHwick, M.D., F.A.C.S., Boston; Professor of Surgery, Boston University School of 
Medicine, Presiding. 

Experimental Studies in Delayed Heterologous Arterial Grafting Utilizing an Intra-Arterial Tube Shunt. 
PauL T. DeCamp, M.D., RowENA SPENCER, M.D., JoHN W. OVERSTREET, M.D., New Orleans. 
Department of Surgery, Tulane University School of Medicine. 

Frozen Arterial Homotransplants, an Experimental Study. H. H. G. Eastcott, M.D., F.R.C.S., C. A. 
HuFNAGEL, M.D., Boston. Surgical Services and Laboratories of Harvard Medical School at Peter 
Bent Brigham Hospital. 

The Use of Frozen Homologous Aortic Grafts in Dogs. R. A. DETERLING, JR., M.D., Ph.D., C. C. CoLe- 
MAN, JR., M.D., MARry PARSHLEY, Ph.D., New York. Department of Surgery, Columbia University 
College of Physicians and Surgeons. 

The Relationship of the Method of Suture to the Growth of Aortic Anastomoses. Vein Grafts and Artery 
Grafts. JULIAN JoHNson, M.D., CHARLES K. Krirpy, M.D., W. H. Hacan, M.D., M. W. Atta, 
V.M.D., Philadelphia. Harrison Department of Surgical Research, University of Pennsylvania School 
of Medicine and School of Veterinary Medicine. 

The Effect of Arteriovenous Fistulas Upon Pulmonary Arterial Pressure. C. W. LitteHer, M.D., J. R. 
Boss, M.D., M. B. VisscHER, M.D., Minneapolis. Departments of Surgery and Physiology, Uni- 
versity of Minnesota School of Medicine. 

Experimental Pulmonary Arteriovenous Fistula. Timotuy Takaro, M.D., H. E. Essex, Ph.D., H. B. 
BuRCHELL, M.D., Rochester. Mayo Foundation for Medical Education and Research. 

The Fate of an Artery Implanted in the Myocardium. FRANK GLENN, M.D., F.A.C.S., GEorGcE R. Hots- 
WADE, M.D., ArtHUR L. CorE, M.D., New York. Department of Surgery, New York Hospital of 
Cornell University Medical College. 

A Study of the Physiological Role of an Anastomosis Between the Coronary Circulation and the Left Internal 
Mammary Artery Implanted in the Ventricular Myocardium. W. D. M1LLER, M.D., ARTHUR M. VINE- 
BERG, M.D., Montreal. Experimental Surgical Laboratories, McGill University Faculty of Medicine. 

Observations on the Fate of Pericardial and Fascial Tissue Transplanted Into the Thoracic Aorta. Y. 
Saxo, M.D., H. Witt1am Ciatwortuy, M.D., TacuE CuisHotm, M.D., Ricnarp L. Varco, M.D., 
Minneapolis. Department of Surgery, University of Minnesota Medical School. 

Oscillometric Observations in Venous Occlusive Disease. RicHARD W. ZoLLINGER, M.D., F.A.C.S., 
LuTHER M. KeEiTH, JR., M.D., Columbus. Peripheral Vascular Clinic and the Surgical Service, Uni- 
versity Hospital, Ohio State University College of Medicine. 

The Late Sequelae of Vena Cava Ligation. Patrick C. SHEA, Jr., M.D., Roy L. RoBertson, M.D., At- 
lanta. Whitehead Department of Surgery, Emory University School of Medicine. 

Electromagnetic Measurement of Blood Flow. M. M. NEwMAn, M.D., E. B. BAy, M.D., A. Korn, Ph.D., 
W. E. Apams, M.D., Chicago. Department of Surgery, University of Chicago School of Medicine. 


Stomach 
9:00 a.m., Wednesday— Ballroom, Hotel Statler 


Owen H. WANGENSTEEN, M.D., F.A.C.S., Minneapolis; Professor of Surgery, University of Minnesota 
Medical School, Presiding. 
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Measurement of Electropotentials of the Stomach. I. S. Ravin, M.D., J. J. KNEISEL, Jr., M.D., RrcHARD 
Taytor, M.S., HENry M. Lemon, M.D., E. M. THompson, M.D., R. H. Smituwick, M.D., F.A.C.S., 
Boston. Departments of Medicine and Surgery, Boston University School of Medicine, Massachusetts 
Memorial Hospitals and Department of Electrical Engineering, Massachusetts Institute of Tech- 
nology, Cambridge. 

Re-Examination of Indications for Surgery for Peptic Ulcer. K. S. Grimson, M.D., F.A.C.S., C. K. Lyons, 
M.D., B. H. FLowe, M.D., Durham. Department of Surgery, Duke University School of Medicine. 

Some Effects of Vagotomy on Gastric Secretion as Studied in Dogs with Gastric Pouches. R. T. Hoop, 
Jr., M.D., C. F. Cope, M.D., Rochester. Mayo Foundation for Medical Education and Research. 

The Effect of Subtotal Gastric Resection and Bilateral Vagectomy upon the Secretion of Gastric Mucin 
and Its Fractions in Man, as Tested by Insulin Stimulation. GEorGE B. JERzy Grass, M.D., WALTER 
L. MERSHEIMER, M.D., F.A.C.S., CHESTER S. SvicAts, M.D., Departments of Medicine and Surgery, 
New York Medical College, New York. 

Effects of Vagus Nerve Resection with Subtotal Gastrectomy upon the Development of the Mann-William- 
son Ulcer. JAMEs V. OLIVER, M.D., M.S., F.A.C.S., Chicago. University of Illinois College of Med- 
icine. 

Gastroesophageal Anastomosis with and without Vagotomy; an Experimental Study. ALFonso ToPETE, 
M.D., RoBERTo MENDIOLA, M.D., ROBERTO VAZQUEZ PALLARES, M.D., MIGUEL CASTELLANOS, M.D., 
ADOLFO FLorEs, M.D., HUMBERTO TorrES, M.D., ELIsA LoMELI, W. E. ApAms, B.S., M.D., F.A.C.S., 
Chicago. Departments of Surgery and Pathology, University of Guadalajara Faculty of Medicine, 
Mexico, and Department of Surgery, University of Chicago School of Medicine. 

Studies on Gastrin from Normal and Abnormal Human Stomachs. D. J. Fercuson, M.D., Minneapolis. 
Department of Surgery, University of Minnesota Medical School. 

Relationship of the Length of the Afferent Loop to the Incidence of Histamine-Induced Jejunal Ulcer in 
Gastrectomized Dogs. HENRY W. Mayo, Jr., M.D., Charleston. Medical College of the State of 
South Carolina. 

Effect of Prepyloric Deviation of Alkaline Secretions on Histamine Ulcers in Dogs. GEORGE C. BLANCHARD, 
M.D., Augusta. Department of Surgery, University of Georgia School of Medicine. — 

The Effect of Pyridoxine Deficiency on Gastric Secretion and Blood. R. Armour ForsE, M.D., D. R. 
WEssTER, M.D., Ph.D., F.R.C.S.(C), Montreal. Department of Experimental Surgery, McGill Uni- 
versity Faculty of Medicine. 

The Effect of Banthine on Canine Pancreatic Secretion. Davin Annis, M.D., GEorcE A. HALLENBECK, 
M.D., Rochester. Mayo Foundation for Medical Education and Research. 

Transposition of a Colon Segment as a Gastric Reservoir after Total Gastrectomy. (Preliminary Report) 
C. MarsHatt LEE, Jr., M.D., Cincinnati. Department of Surgery, University of Cincinnati College 
of Medicine. 

Experimental Studies on Peptic Ulceration and Stricture of the Lower Esophagus. H. RoBert RIpLey, 
M.D., W. V. Leary, M.D., J. H. Grrnptay, M.D., M.S.(Surg.), F.A.C.S., W. D. SEyBoip, M.D., 
Rochester. Mayo Foundation for Medical Education and Research. 


Neurosurgery 
2:00 p.m., Wednesday—Ballroom, Hotel Statler 


Howarp C. Narrzicer, M.D., F.A.C.S., San Francisco; Professor of Surgery, University of California 
Medical School, Presiding. 

Some Aspects of Experimental Psychosurgery. Kart E. PripraM, M.D., New Haven. Yale University 
School of Medicine. 

The Fronto-Cortico-Pontile Tract in Man; Functional Inconsequence of Its Surgical Interruption. RussELL 
MeEvers, M.D., F.A.C.S., Iowa City. Division of Neurosurgery, Department of Surgery, State Uni- 
versity of Iowa College of Medicine. 

Cortical Stimulation and Ablation Studies in Chronic Experimental Hypertension. HERBERT C. JOHNSON, 
M.D., KENNETH M. Browne, M.D., Baltimore. Division of Neurological Surgery, Johns Hopkins 

_ University School of Medicine. 

Autonomic Effects Induced by Stimulation of the Frontal and Temporal Lobes in Man. JosEpH RANSOHOFF, 
M.D., Murry GLusMAN, M.D., J. LAWRENCE Poot, M.D., F.A.C.S., New York. Neurological Insti- 
tute. 

Effect of Thalamotomy and Pollidotomy upon Involuntary Movements in Choreo-Athetosis. H. T. Wycts, 
M.D., F.A.C.S., and E. A. Sprecet, M.D., Philadelphia. Departments of Experimental Neurology 
and Neurosurgery, Temple University School of Medicine. 

The Effect of Prefrontal Lobotomy on Peptic Ulcer. Joun T. B. Carmopy, M.D., F.A.C.S., Boston. 
Massachusetts General Hospital. 
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Therapeutic Value of Tracheotomy in Neurosurgery with Special Reference to Severe Craniocerebral 
Trauma. E. W. Skwaroxk, M.D., G. L. Mattsy, M.D., Portland, Maine. Department of Neuro- 
surgery, Maine General Hospital. 

Some Observations on Intra-Carotid Blood Pressure Made During Carotid Ligation for Intracranial 
Aneurysms and During Arteriography. LEstER Mount, M.D., CHartes E. Brackett, Jr., M.D., 
New York. Neurological Institute. 

An Anatomical Consideration of the Surgical Approach to the Cerebellopontile Angle with Particular 
Reference to the Venous Anatomy. RUDOLPH JAEGER, M.D., Philadelphia. Jefferson Medical College 
and Hospital. 

Ventriculomastoidostomy in Hydrocephalus. Wriiram A. Nostk, M.D., F.A.C.S., Cleveland. 

Ultrasonic Irradiation of Nervous Tissue. G. D. Lupwic, M.D., H. T. BALLANTINE, JR., M.D., Boston. 
Massachusetts General Hospital and Massachusetts Institute of Technology. 

Brain Revascularization after Carotid-Jugular Anastomosis Assessed by Angiography. I. M. Tartov, 
M.D., M.Sc., F.A.C.S., B. S. Souer, M.D., B. S. Epstein, M.D., E. Hirscu, M.D., R. MISsEN, 
M.D., New York. Department of Neurosurgery, New York Medical College. 


Neurosurgery 
9:00 a.m., Thursday— Ballroom Foyer, Copley Plaza Hotel 


WILLIAM JASON MIXTER, M.D., F.A.C.S., Boston; Lecturer in Neurosurgery, University of Harvard Medical 
School, Presiding. 

The Clinical Use of Radioactive Di-Iodo-Fluorescein in the Diagnosis and Localization of Tumors of the 
Central Nervous System. Loyat Davis, M.D., F.A.C.S., Joun Martin, M.D., F.A.C.S., Moses 
ASHKENAZY, M.D., GEorcE V. LERoy, M.D., THEODORE FiELps, B.S., Chicago. Department of 
Surgery, Northwestern University Medical School. 

The Distribution of Radioactive Phosphorus in Normal and Diseased Brain Tissue. Experimental and 
Clinical Observations. W. EUGENE STERN, M.D., Curtis MARSHALL, M.D., Baltimore. Department 
of Neurological Surgery, Johns Hopkins Hospital. 

Studies on the External Localization of Brain Lesions Using Radioactive Potassium. ANTHONY F. SusEN, 
M.D., WILFRED T. SMALL, M.D., Francis D. Moore, M.D., F.A.C.S., Boston. Surgical and Neuro- 
surgical Services and Laboratories, Harvard Medical School, Children’s Hospital and Peter Bent Brig- 
ham Hospital. 

Studies in Formation, Circulation, and Absorption of Cerebrospinal Fluid. II. Studies With Heavy Water. 
H. Sweet, M.D., BERTRAM SELVERSTONE, M.D., SIDNEY SoLoway, M.D., STETTEN, 
Jx., Boston. Department of Surgery, Harvard Medical School, Neurosurgical Service of Massachusetts 
General Hospital and Division of Nutrition and Physiology, Public Health Research Institute of the 
City of New York, Inc. 

Radioactive Potassium, a New Isotope for the Localization of Brain Tumors. BERTRAM SELVERSTONE, 
M.D., o_o H. Sweet, M.D., and Ricwarp J. IrREToN, M.D., Boston. Massachusetts General 
Hospital. 

Experiences with the Moore Technique of Localization of Cerebral Tumors with Radioactive Substances. 
Epwarp B. ScHLESINGER, M.D., New York. Neurological Institute, Presbyterian Hospital and 
Columbia University College of Physicians and Surgeons. 

Spinal Puncture Headaches. URBAN H. Eversote, M.D., and WitFRED J. Roxowski, M.D., Boston. 
Department of Anesthesiology, The Lahey Clinic. 

The Activity of Smooth Muscle After Sympathectomy. Homer D. Kircis, M.D., ApRIAN F. REED, M.D., 
and JoHN Y. PEARCE, M.D., New Orleans. Sections on Neurosurgery and Surgery, Ochsner Clinic and 
Departments of Anatomy and Surgery, Tulane University School of Medicine. 

The Recurrence of Vasoconstrictor Activity Following Limb Sympathectomy. CHARLES W. ROBERTSON, 
M.D., REGINALD H. Smituwick, M.D., F.A.C.S., Boston. Department of Surgery, Boston University 
School of Medicine and Massachusetts Memorial Hospitals. 

Modified Surgical Treatment in Hypertension. Davin CLEVELAND, M.D., M.S., Ph.D., F.A.C.S., Mil- 
waukee. Department of Neurosurgery, Marquette University School of Medicine. 

Alterations in Skin Temperature of the Toes During Lumbar Sympathectomy. ArtHuR F. O’KEEFFE, 
M.D., Ropert C. Hitt, M.D., RicHARD WarRREN, M.D., F.A.C.S., West Roxbury, Massachusetts. 
Veterans Administration Hospital. 

The Effect of Stellate Ganglion Block and Cervical Sympathectomy upon the Cerebral Blood Flow and 
Vascularity of the Cerebral Cortex Measured by the Nitrous Oxide Method and Radioactive Colloids 
(Y®). Joun E. Apams, M.D., San Francisco. University of California Medical School. 
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Liver and Bile Ducts, Portacaval Anastomosis and Kidney 


9:00 a.m., Thursday— Ballroom, Copley Plaza Hotel 


sae Cote, M.D., F.A.C.S., Chicago; Professor of Surgery, University of Illinois College of Medicine, 

Presiding. 

The Experimental Production of the Hepatorenal Syndrome in Dogs. D. State, M.D., F.A.C.S., J. Mut- 
LER, M.D. and Rospert Raucu, M.D., Minneapolis. Department of Surgery, University of Minnesota 
School of Medicine. 

Experimental Production of Liver Cirrhosis in Male Rats by 2-Acetyl-Amino-Fluorene. STANLEY C. Skory- 
NA, D. R. WessTER, M.D., Ph.D., F.R.C.S.(C), Montreal. Department of Experimental Surgery, 
McGill University Faculty of Medicine. 

The Nature of Hepatic Failure Complicating Surgery of the Gall Bladder and Bile Ducts. J. ENGLEBERT 
Dunpny, M.D., F.A.C.S., J. HARTWELL HARRISON, M.D., JoHN MERRILL, M.D., Boston. Surgical 
Services and Surgical Laboratories of Harvard Medical School at Peter Bent Brigham Hospital. 

Use of the Left Hepatic Duct to By-Pass Defects in the Common Bile Duct. CHartEs S. RoGErs, M.D., 
— Harrison Department of Surgical Research, University of Pennsylvania School of 

edicine. 

Hepatic Artery Ligation and Liver Protein Regeneration. G. M. Karn, M.D., H. M. Vars, Ph.D., Phila- 
delphia. Harrison Department of Surgical Research, University of Pennsylvania School of Medicine. 

Effects of Occlusion of the Hepatic Artery and Portal Vein in Dogs. Francisco L. Rarrucci, M.D., 
Minneapolis. Department of Surgery, University of Minnesota Medical School. 

Observations on the Major Radicals of the Portal System. A Synopsis. H. K. Purcett, M.D., J. J. Con- 
nor, M.D., Wittiam F. ALEXANDER, M.D., N. M. Scutty, M.D., St. Louis. Departments of Surgery 
and "Anatomy, St. Louis University School of Medicine. 

Observations Following Interference With Hepatic Blood Supply. Marron S. DEWEEsE, M.D., F.A.C.S., 
— Lewis, Jr., M.D., Ann Arbor. Department of Surgery, University of Michigan Medical 

choo 

The Significance of Decreased Dye Clearance by the Liver Following Porto-Caval Anastomosis. Joun F. 
Laws, M.D., T1LpDEN C. Everson, M.D., Chicago. Department of Surgery, University of Illinois 
College of Medicine. 

The Experimental Use of Vascular Grafts in Porto-Caval Anastomosis. HARRY W. Soutuwick, M.D., 
Wye H. Core, M.D., F.A.C.S., Chicago. Department of Surgery, University of Illinois College 
of Medicine. 

The Significance of Esterified Cholesterol. James M. Harmon, M.D., MADELAINE B. MEAns, B.S., JOHN 
W. Means, M.D., C. JosEpH DELor, M.D., Columbus. Division of Gastroenterology, Department of 
Medicine and Surgery, Ohio State University College of Medicine. 

Effects of Chronic Constriction of the Thoracic Aorta on Renal Dynamics. W. GLENN Younés, JR., M.D., 
W. C. SEAty, M.D., JERomE Harris, M.D., Durham. Division of Thoracic Surgery and Department 
of Pediatrics, Duke University School of Medicine. 


Wounds and Wound Healing, Tissue Transplantation, Antiseptics and Antibiotics 
9:00 a.m., Thursday—New England Mutual Hall 

MicHaEt L. Mason, M.D., F.A.C.S., Chicago; Professor of Surgery, Northwestern University Medical 
School, Presiding. 

The Influence of Cooling on the Survival of the Ischemic Extremity. Jack S. PARKER, M.D., C. Stuart 
Wetcu, M.D., Boston. Department of Surgery, Tufts College Medical School and New England 
Center Hospital. 

The Effect of Various Enzymes on Infected Wounds and Necrotic Tissue. SIMNEY FE. ZIFFREN, M.D., 
ne oe Sam C. May, M.D., Iowa City. Department of Surgery, State University of Iowa "College 
of Medicine. 

Wound Healing. R. W. Wittrams, M.D., H. H. BrapsHaw, M.D., Winston-Salem. Bowman Gray School 
of Medicine of Wake Forest College. 

A Histological Study of Wound Healing and Its Relationship to Cortisone and Serum Antihyaluronidase. 
Jack W. Cote, M.D., J. Orsison, M.D., Witt1Am D. Hoven, M.D., F.A.C.S., THomas 
Hancock, M.D., Joun L. Linpsay, M.D., Jay L. ANKENEY, M.D., CHARLES A. Husay, M.D., Cleve- 
land. Departments of Surgery and Pathology, Western Reserve University School of Medicine and 
Laboratory of Surgical Research, University Hospitals. 

Experimental Work in the Homotransplantation of Skin. Wittram S. K1skADDEN, M.D., F.A.C.S., DONALD 
E. Barker, M.D., Los Angeles. Department of Surgery, University of Southern California, Los An- 
geles and Birmingham Veterans Hospital, Van Nuys, California. 

An Experimental Study of Refrigerated Skin Grafts Stored in Ten Percent Serum. A. G. MARRANGONI, 

M.D., Bethesda, Maryland. Naval Medical Research Institute. National Naval Medical Center. 
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The Use of Gelatinized Bone, a Preliminary Report. Witson A. SWANKER, M.D., New York. Department 
of Surgery, New York Medical College. 

A Study on Bone Growth. Roscoe S. — M.D., New Orleans. Department of Surgery, Tulane 
University School of Medicine. 

An Experimental Study of the Properties of Powdered Gelatin Sponge and a Gelatin Film in the Tissues. 
Dovuctas PackarD, M.D., HILtGER PERRY JENKINS, M.D., F.A.C.S., Chicago. Department of Surgery, 
University of Illinois College of Medicine and Woodlawn Hospital. 

Neomycin, an Intestinal Antiseptic. Epcar J. Porto, Ph.D., M.D., F.A.C.S., S. M. Fromm, M.D., R. I. 
WisE, Ph.D., Galveston. University of Texas Medical Branch. 

The Intestinal Flora in Relationship to the Newer Antibacterial Agents. J. B. GANEy, M.D., A. R. MAns- 
BERGER, M.D., E. R. Surprey, M.D., G. H. YEAGER, M.D., T. E. Woopwarp, M.D., Baltimore. 
Departments of Surgery and Medicine, University of Maryland School of Medicine and College of 
Physicians and Surgeons. 

Experimental Evaluation of Intestinal Antiseptics When Used for Protection From Fecal Contamination 
During Colon Resection. J. Matcotm Epmiston, M.D., O. G. Davies, M.D., THomas LEDwIcH, 
M.D., FLoyp Marcut, M.D., MELBA SHAFER, M.D., H. J. McCork te, M.D., F.A.C.S., San Francisco. 
The Experimental Surgery Laboratories, University of California School of Medicine.. 

The Local Use of Streptokinase and Streptodornase in Suppurative Tuberculous Adenitis. GEorcE N. 
HAZLEHURST, M.D., New York. Department of Medicine, New York University College of Medicine 
and Third Medical Division, Bellevue Hospital. 

The Local Use of Streptokinase and Streptodornase in Refractory Chronic Draining Sinuses. Sot SHERRY, 
M.D., New York. Department of Medicine, New York University College of Medicine and Third 
Medical Division, Bellevue Hospital. 


Anesthesia 
1:15 p.m., Thursday—Ballroom Foyer, Copley Plaza Hotel 


Henry K. BEECHER, M.D., Boston; Professor of Research in Anesthesia, Harvard Medical School, Presiding. 

A Simplified Respirator for Mechanical Control of Respiration in Open Chest Operations. CLARENCE 
Dennis, M.D., F.A.C.S., RussEtL M. Netson, M.D., W. P. EpErR, M.D., Kart Kartson, M.D., 
Minneapolis. Department of Surgery, University of Minnesota Medical School. 

A Device Producing Regulated Assisted Respiration: Its Effect on Hypoventilation in Thoracic Surgery. 
James V. MALoneEyY, Jr., M.D., S. Derrick, M.D., James L. WHITTENBERGER, M.D., 
Boston. Department of Physiology, Harvard School of Public Health and Department of Surgery 
(Anesthesiology), Peter Bent Brigham Hospital. 

Emergency Artificial Respiration with Blood Gas Studies. RoBEert F. Jones, BEN Witson, M.D., 
GEORGE P. SHroputos, M. T. Jenkins, M.D., Dallas. Department of Experimental Surgery, 
Southwestern Medical School of The University of Texas. 

Evaluation of Carbon Dioxide Accumulation in Anesthetized Patients Utilizing a Portable Mass Spec- 
trometer to Analyze Exhaled Gaseous Concentrations. FLETCHER A. MILLER, M.D., ALLAN HEMING- 
way, M.D., E. B. Brown, M.D., A. O. NrErR, M.D., RALPH Knicut, M.D., RicHarp L. Varco, 
M.D., Minneapolis. University of Minnesota Medical School. 

Changes in Acid-Base Balance in Prolonged Anesthesia in Clinical Patients. W. P. EpEr, M.D., GEORGE 
KRAEMER, M.D., CLARENCE DENNIS, M.D., F.A.C.S., Minneapolis. Department of Surgery, University 
of Minnesota Medical School. 

The Effect of Posture and of Anoxia on Cardiac Output in the Normal Human Subject. WALTER S. Cog, 
M.D., Maurice M. Best, M.D., HamppeN C. Lawson, M.D., Louisville. University of Louisville 
Institute for Medical Research. 

The Effects of Pentothal and Curare upon Central Respiratory Control Mechanisms. M. T. JENKINS, 
M.D., Dallas. The Department of Experimental Surgery, Southwestern Medical Schools of The 
University of Texas and Department of Anesthesia, Parkland Hospital. 

Cardiovascular Responses to Endotracheal Intubation During Light Anesthesia. BENToNn D. Kine, M.D., 
Leroy C. Harris, JR., M.D., FERDINAND E. GREIFENSTEIN, M.D., Philadelphia. Harrison Department 
of Surgical Research, University of Pennsylvania School of Medicine and Department of Anesthesiology, 
Hospital of the University of Pennsylvania. 

Mechanism of Arterial Hypotension Associated with Cyclopropane Anesthesia. RoBert D. O’MALLEy, 
M.D., Jack M. Frumin, M.D., New York. Columbia University College of Physicians and Surgeons. 

Changes in the Sympathectomized Extremity During Anesthesia. Davitt A. FELDER, M.D., RoBert R. 
Linton, M.D., Donatp P. Topp, M.D., CATHERINE Banks, B.S., Boston. Peripheral Vascular 
Laboratory and Department of Anesthesia, Massachusetts General Hospital. 

The Use of Postoperative Pain in Determining the Potency of Analgesics. ARTHUR S. Keats, M.D., and 
Henry K. BEECHER, M.D., Boston. Anesthesia Laboratory, Harvard Medical School at Massachu- 
setts General Hospital. 
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Water, Electrolytes and Protein, Preoperative and Postoperative Care 


9:00 a.m., Friday—Ballroom Assembly, Hotel Statler 


Cart A. Moyer, M.D., F.A.C.S., Dallas; Professor of Surgery, Southwestern University Medical College, 
Dallas, Presiding. 

Endocrine Mechanisms Concerned in Postoperative Electrolyte Changes. BERNARD ZIMMERMANN, M.D., 
Minneapolis. Department of Surgery, University of Minnesota Medical School. 

The Effect of Age, Sex, and Disease States upon Total Body Water in the Human Subject. Brent J. Frus- 
Hansen, M.D., Paut R. ScHLOERB, M.D., DAvip SHELDON, M.D., IstporE S. EpEtman, M.D., 
Francis D. Moore, M.D., F.A.C.S., Boston. Surgical Services and Surgical Laboratories of Harvard 
Medical School at Peter Bent Brigham Hospital. 

Studies of Variations in Osmotic Equilibrium, Acid-Base Equilibrium and Fluid Volumes in Nephrectomized 
Dogs After Infusions of Electrolyte Solutions of Varying Composition and Concentration. R. E. 
KeatInG, M.D., THEO. E. WEICHSELBAUM, M.D., R. Etman, M.D., F.A.C.S., St. Louis. Department 
of Surgery, Washington University School ‘of Medicine. 

The Use of the Water-Chloride Balance Sheet in the Management of Fluid Balance Problems. B. H. ScriB- 
NER, M.D., C. F. GastingEAvu, M.D., M. H. Power, Ph.D., J. T. PRrEsTLEY, M.D., Rochester. Mayo 
Foundation for Medical Education and Research. 

Potassium Metabolism in the Postoperative Patient. Howarp C. Hewitt, M.D., Ann Arbor. Department 
of Surgery, University of Michigan Medical School. 

Factors Influencing the Postoperative Excretion of Salt and Water and Further Studies of the Relation of 
Body Fluid Compartments to Body Fat. James D. Harpy, M.D., P. K. Sen. M.B., M.S., Davin L. 
DraBKIN, M.D., Philadelphia. Harrison Department of Surgical Research, University of Pennsylvania 
Schools of Medicine, Department of Physiological Chemistry, Graduate School of Medicine and Sur- 
gical Clinic, Hospital of the University of Pennsylvania. 

Studies with a Method for the Colorimetric Determination of Lipase in Serum and Urine. ARNoLD M. 
ees, M.D., and Puitip GLorzer, M.D., Boston. Beth Israel Hospital and Harvard Medical 
Schoo 

The Importance of Fat as a Source of Calories in Surgical Patients. Epwin H. Eriison, M.D., RoBERT 
M. ZoLLIncEeR, M.D., Mary Martin, M.D., Joun B. Brown, Ph.D., Columbus. Department of 
Surgery and Physiological Chemistry, Ohio State University College of Medicine. 

The Effect on Nitrogen Retention as the Result of Administering Phosphate Ion With Amino Acids Intra- 
venously. Davin V. Hasir, M.D., Henry T. RANDALL, M.D., SmpNEY C. WERNER, M.D., Joun S. 
Locxwoop, M.D., Med.Sc.D., (Surg.), F.A.C.S. (deceased), New York. Department of Surgery, 
Columbia University College of Physicians and Surgeons. 

The Effect of Pathophysiological States on the Rate of Disappearance of Radioactive Protein from the 
Blood Stream. CHARLES A. Husay, M.D., HArvey Kriecer, M.D., Wittram D. M.D., 
F.A.C.S., THomas J. Hancock, M.D., Cleveland. Department of Surgical Research, Western Reserve 
University School of Medicine and Department of Surgery, University Hospitals of Cleveland. 

Antibody Formation in Malnourished Patients. Henry H. Batcu, M.D., New York. Department of 
Surgery, New York University College of Medicine. 

Evaluation of Preoperative Skin Preparation: Chick Embryo and Animal Studies. J. J. Murpuy, M.D., 
J. A. Dutt, M.D., HELEN EL its, B.A., J. A. GAMBLE, B.S., C. T. Furtz, B.S., H. A. ZINTEL, M. D., 
D.Sc.(Med.), F.A. S.C. , Philadelphia. Harrison Department ‘of Surgical Research, University of Penn- 
sylvania Schools of Medicine. 

Evaluation yg Preoperative Skin Preparations. Human Studies, H. A. ZintEt, M.D., D.Sc.(Med.), 
F.A.C.S., J. J. Murpuy, M.D., J. A. Dutt, M.D., C. T. Furtz, B.S., J. A. GAMBLE, B.S., HELEN 
ELLs, 3 A., Philadelphia. Harrison Department ‘of Surgical Research, University of Pennsylvania 
Schools of Medicine. 


Malignancies, Endocrines and Miscellaneous 
9:00 a.m., Friday—Ballroom, Hotel Statler 


C. Stuart WEtcH, M.D., F.A.C.S., Boston; Professor of Surgery, Tufts College Medical School, Presiding. 

Does the Sertoli Cell Produce Estrogen? A Histochemical Study of Secretory Activity. K. M. Lyncu, Jr., 
M.D., Baltimore. Department of Urology, Johns Hopkins University School of Medicine. 

Exploration Following Resection of the Colon, Rectum or Stomach for Carcinoma With Lymph Node 
Metastases. F. Joun Lewis, M.D., Minneapolis. Department of Surgery, University of Minnesota 
School of Medicine. 

The Toxicity of Malignant Serum for Paramecium Caudatum. RicHARD W. Ecan, M.D., Damon Runyon 
Clinical Research Fellow, Buffalo. Surgical Research Laboratory, Buffalo General Hospital and De- 
partment of Surgery, University of Buffalo School of Medicine. 
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Tracer Studies of Radioactive Sodium Estrone Sulfate in Cases of Advanced Breast Cancer. Epwarp F. 
Lewison, M.D., F.A.C.S., GEORGIANNA S. JonES, M.D., J. Ertior Levi, M.D., Howarp W. Jones, 
Jr., M.D., HANNAH SILBERSTEIN, Baltimore. Departments of Surgery and Gynecology, Johns Hop- 
kins Hospital and Departments of Medicine and Surgery, Sinai Hospital. 

Studies on a Nonvirilizing Steroid Effective in the Palliation of Breast Cancer. F. Hompurcer, M.D., S. 
C. Kaspon, M.D., W. H. FisHmMan, Ph.D., Boston. Department of Surgery, Tufts College Medical 


School. 

A Study of Labelled Phosphorous in Cancer of the Cervix. Somers H. Sturcis, M.D., F.A.C.S., Nor- 
MAN GOLD, Ph.D., Boston. Department of Surgery, Massachusetts General Hospital. 

The Influence of the Adrenal Cortex on the Growth of Fibrosarcoma in Mice. CHARLES E. FRIEDGOOD, 
ls" gma Department of Surgery, Maimonides Hospital and State University Medical Center, 
New York. 

Ninety-Five Percent Subtotal Adrenalectomy for Essential Hypertension: Case Report. HARoLp A. ZIN- 
TEL, M.D., D.Sc.(Med.), F.A.C.S., CHARLES C. WoLFERTH, M.D., WittiaAm A. JEFFERS, M.D., 
JoserH H. HAFKENSCHIEL, M.D., F. D. W. LuKENs, M.D., Philadelphia, Surgical Clinic and Medi- 
cal Service, University of Pennsylvania Hospital. 

The Effect of Thiocyanates on the Adrenal Cortex of Experimental Hypertensive Animals. JosEpH TARK- 
INGTON, M.D., Cartos A. TantTuRI, M.D., Loyat Davis, Ph.D., M.D., D.Sc., F.A.C.S., Chicago. 
Department of Surgery, Northwestern University Medical School. 

Studies of Hepatic Inactivation of Androgen. J. T. GRaAyHACK, M.D., Baltimore. Department of Urology, 
Johns Hopkins University School of Medicine. 

Experimental and Clinical Studies on the Use of Iodothiouracil as an Anti-Thyroid Agent. C. R. HEmDEN- 
REICH, M.D., E. F. FowLer, M.D., Chicago. Department of Surgery, University of Illinois College 
of Medicine. 

Homologous Transplantation of Fetal Endocrine Tissue. Jos—EpH T. DAMERON, M.D., Buffalo. Surgical 
Research Laboratory of the Buffalo General Hospital and Department of Surgery, University of 
Buffalo School of Medicine. 

The Effect of Penicillin and Streptomycin upon the Sciatic Nerve of the Cat. Ray BroApDBENT, M.D., 
JEROME JAVER, M.D., BARNES WooDHALL, M.D., Durham. Neurosurgical Division, Duke Hospital 
and Duke University School of Medicine. 

Aureomycin in the Treatment of Amebiasis: Clinical Application in Intestinal Surgery. LEon V. McVay, 
Jr., M.D., Memphis. Division of Medicine, University of Tennessee College of Medicine. 

Changes in Circulating Eosinophiles Following Surgery Under General and Regional Anesthesia. A. H. 
STEIN, M.D., W. B. WALKER, M.D., G. CHAMBERLAIN, M.D., R. ELMAN, M.D., F.A.C.S., St. Louis. 
Department of Surgery, Washington University School of Medicine. 
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THE CLINICAL CONGRESS TECHNICAL EXHIBITION 


The Clinical Congress Technical Exhibition provides an attractive method of displaying supplies 
and equipment designed for use in hospitals and surgeons’ offices, such as surgical instruments, 
diagnostic and therapeutic apparatus, pharmaceuticals, medical literature, and other similar items. 
The 1950 Technical Exhibition will be located in the Mechanics Building, Boston, Massachusetts. 
James S. Shannon, General Manager of The Franklin H. Martin Memorial Foundation, publishers 
of the Official College Journal, SURGERY, GYNECOLOGY AND OBSTETRICS, is Manager of the sceeaceanae 
Exhibition. The list of exhibitors follows: 


Abbott Laboratories, North Chicago, IIl. Kansas City Assemblage Songer, Kansas City, Mo. 

The Acme Engineering Co., Inc., Greensboro, N. C. Lea & Febiger, Philadelphia 

American Cystoscope Makers, Inc., N.Y. Lederle Laboratories Division, N. Y. 

American Hospital Supply Corp., Evanston, Ill. Eli Lilly and Company, Indianapolis 

American Safety Razor Corp., Brooklyn J. B. Lippincott Company, Philadelphia 

American Sterilizer Co., Erie, Pa. MacGregor Instrument Company, Needham, Mass. 

Ames Company, Inc., Elkhart, Ind. Macmillan Company, N. Y. 

Appleton-Century-Crofts, Inc., N. Y. E. F. Mahady Company, Boston 

The Armour Laboratories, Chicago Mead Johnson & Company, Evansville, Ind. 

Association of American University Presses, Chicago Medco Products Company, Tulsa 

Austenal Laboratories, Inc., N. Y. Medical Aids, Chicago 

Barclay Instruments Division, Waterbury, Conn. The Medical Bureau, Chicago 

C. R. Bard, Inc., Summit, N. J. Medical Case History Bureau, N. Y. 

Bard-Parker Company, Inc., Danbury, Conn. Medical Instruments & ig Co., Stillwater, Okla. 

A. C. Barnes Company, N. Y. Merck & Company, Rahway, N. J. 

Bauer & Black, Chicago E. B. Meyrowitz Surgical Instrument Co. Int. N. ¥. 

W. A. Baum Company, Inc., N. Y. E. Miltenberg, Inc., N. Y. 

Rudolph Beaver, Waltham, Mass. Philip Morris & Co., Ltd., Inc., N. Y. 

Becton, Dickinson & Co., Rutherford, N. J. C. V. Mosby Company, St. Louis 

Julius Berbecker & Sons, Inc., N. Y. V. Mueller & Company, Chicago 

Blakiston Company, Philadelphia National Electric Instrument Co., Elmhurst, L. I., N. Y. 

Broli Instruments, Inc., N. Y. The Ohio Chemical & Surgical Equipment Co., Madison 

Burdick Corporation, Milton, Wis. Orthopedic Frame Company, Kalamazoo 

Camel Cigarettes, N. Y. Parke, Davis & Company, Detroit 

Cameron Surgical Specialty Co., Chicago Chas. Pfizer & Co., Inc., Brooklyn 

S. H. Camp & Company, Jackson, Mich. Physicians Record ‘Company, Chicago 

Castle, Wilmot Company, Rochester, N. Y. The George P. Pilling & Son Co., Philadelphia 

Gilbert Hyde Chick Co., Oakland, Calif. Prometheus Electric Corporation, IN. YX. 

Ciba Pharmaceutical Products, Inc., Summit, N. J. The Radium Emanation Corporation, N. Y. 

Clay-Adams Company, Inc., N. Y. Richards Manufacturing Company, Memphis 

Coca-Cola Company, Atlanta, Ga. Rystan Company, Inc., Mount Vernon, N. Y. 

Cochrane Physicians Supplies, Inc., N. Y. Sanborn Company, Cambridge, Mass. 

Codman & Shurtleff, Inc., Boston : W. B. Saunders Company, Philadelphia 

Warren E. Collins, Inc., Boston Scholl Manufacturing Company, Chicago 

Commercial Solvents Corp., N. Y. Seamless Rubber Company, New Haven, Conn. 

Coreco Research Corporation, N. Y. Shampaine Company, St. Louis 

Crane Co., Chicago Sharp & Dohme, Inc., Philadelphia 

Cutter Laboratories, Berkeley, Calif. J. Sklar Manufacturing Company, Long Island City, N. Y. 

Davis & Geck, Inc., Brooklyn Smith, Kline & French Laboratories, Philadelphia 

Davol Rubber Company, Providence, R. I. Spencer, Inc., New Haven, Conn. 

J. A. Deknatel & Son, Inc., Queens Village, L. I., N. Y. E. R. Squibb & Sons, Long Island City, N. Y. 

DePuy Manufacturing Company, Warsaw, Ind. Surgery, Gynecology and Obstetrics, Chicago 

Duke Laboratories, Inc., Stamford, Conn. Taylor Instrument Company, Rochester, N. Y. 

E & J Manufacturing Company, Glendale, Calif. Charles C Thomas, Springfield, Ill. 

Eaton Laboratories, Inc., Norwich, N. Y. The Tower Company, Inc., Seattle 

Electronic Surgical Equipment Co., Inc., Philadelphia United Surgical Supplies Co., N. Y. 

J. H. Emerson Company, Cambridge, M ass. Upjohn Company, Kalamazoo 

Ethicon Suture Laboratories, New Brunswick, N. J. Vestal, Inc., St. Louis 

Mr. Thomas Fazio, Auburndale, Mass. Wallace & Tiernan Products, Inc., Belleville, N. J. 

Foregger Company, Inc., N. Y. Warren-Teed Products, Company, Columbus, Ohio 

Grune & Stratton, Inc., N. Y. Edward Weck & Company, Inc., Brooklyn 

Gudebrod Brothers Silk Company, Inc., N. Y. Welch Allyn, Inc., Auburn, N. Y. 

Paul B. Hoeber, Inc., N. Y. Whitehouse Manufacturing Company, Chicago 

Hoffmann-LaRoche, Inc., Nutley, N. J. The Williams & Wilkins we Baltimore 

Huntington Laboratories, Huntington, Ind. Winthrop-Stearns, Inc., N. Y 

A. Johnson & Co., Inc., N. Y. Woodward Medical Bureau, Chicago 

Johnson & Johnson, New Brunswick, N. J. Wyeth, Inc., Philadelphia 

Jones Metabolism Equipment Co., Chicago Zimmer Manufacturing Company, Warsaw, Ind. 
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